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THE SHOCKING DISFIGUREMENT OF THE SUBWAY. 

The first impression of American visitors to the 
city of London is one of astonishment that in a muni- 
cipality in most respects so well governed, such free 
rein should be given to the advertising bill poster. 
Cars, busses, and above all the station walls of under- 
ground railways, are so plastered with hideous ad- 
vertisements that the metropolis of the world looks to 
the eye of an American like one big blistered abomi- 
nation. 

During the building of our splendid Subway it was 
a matter of frequent congratulation that the Rapid 
Transit Commissioners and their engineers had given 
such a large share of their attention to the question 
of its artistic appearance. The various photographs 
that were published in. our journal during the con- 
struction of the road, showing the station interiors, 
were the subject of much favorable comment, and 
in the two or three weeks preceding the opening of 
the Subway, the citizens who, by virtue of their passes,. 
had an opportunity to inspect the system and ride 
upon the cars, were unanimous in their praise of the 
simplicity, chaste beauty and hygienic excellence of 
the glazed tiling in which the station walls are fin- 
ished. 

No sooner, however, had the road passed into the 
hands of the operating company than every station 
was invaded by an army of bill posters, who proceeded 
to distribute along the walls of the station from end 
to end, a lot of miserable gilded tin frames, each con- 
taining a specimen of the lurid color work in which 
the bill poster delights. We have no quarrel whatever 
with this last-named gentleman; he has his place 
and a very useful one in the economy of modern life, 
but never, we think, did his zeal carry him so utterly 
outside of his lawful province as when, "rushing in 
where angels fear to tread," he transformed every 
one of the artistic walls of our Subway stations from 
a thing of beauty into the cheapest kind of billboard- 
ing. 

Judged from the sanitary point of view the intro- 
duction of these tin signs is about the worst thing 
that the Interborough Company could have done. 
There is a natural prejudice on the part of a people 
as fond of fresh air as are the citizens of New York, 
against underground travel as such. In the early 
days of the struggle of the principle of Subway con- 
struction for recognition, the writer, who was ever an 
earnest advocate of the new road, found that this ob- 
jection was very widespread, and even at the present 
time there are many people who have yet to be taught 
that the air of the Subway and its general hygienic 
condition are not unhealthful. The germs of dis- 
ease love dark corners and a damp atmosphere, and 
it was largely because the Rapid Transit Commission- 
ers recognized the necessity of building the station 
platforms and designing the station fittings with a 
view to securing good hygienic conditions, that they 
decided to use tiling for the walls, and to make these 
walls as plain and free from projecting ornamentation 
as possible, so that dust and dirt, those great harborers of 
disease germs, might have as little place of lodgment 
as possible. . They even carried the principle so far as 
to abolish the sharp corners where the walls meet the 
platform, the tiling at the base of the walls being 
rounded off into the platform so as to admit of easy 
cleaning. 

In view of these facts, we cannot conceive of any 
means by which the Interborough Company could have 
bo effectually undone the sanitary work of the engi- 
neers as by leaning these miserable tin pictures, with 
their moldings and angles and corners, against the 
walls, thereby covering up the corners, and providing 
an excellent nesting place for dust, dirt, and disease. 
As to the effect of this display upon the artistic pan- 
eling and dainty colors of the walls, it is hideous. 
The simple dignity of the architectural and engineer- 
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ing features of the stations is destroyed at once, and 
the platform spaces look like a tenement house mov- 
ing, before the pictures have been hung. 

Surely this magnificent city of ours bears sufficient 
evidence of the blighting effect of purely utilitarian 
and mercenary tendencies as against considerations 
of good taste and artistic sentiment, without this last 
and most splendid of its engineering achievements 
being so pitifully belittled and cheapened. 

The burden of the public indignation which is being 
felt at this desecration is entirely upon the shoul- 
ders of the Interborough Company, for the public will 
not be surprised to learn that, when the question of 
advertising was mooted, the Rapid Transit Commis- 
sioners, and the Chief Engineer and Counsel of that 
body, protested bitterly against the very thing that 
has happened. Of course, the tin pictures are there 
because "there is money in it"; yet we cannot but 
think that upon mature consideration the Interbor- 
ough Company will feel that the hundred thousand dol- 
lars or so a year of revenue derived is after all a most 
pitiful return, in view of the degradation to which 
this great municipal work has been subjected in the 
very hour of its inauguration. 

m i- ■ i ^ — 

RAPID ACCELERATION OF THE SUBWAY TRAINS, 

The average speed of the express trains on the new 
Subway 'will, for the present, be about 25 miles, and of 
local trains 18 an hour, including stops, and the maxi- 
mum speed of expresses between stops will be 45 
miles per; hour. The average speed of local and ex- 
press trains, will exceed the speed made by the trains 
on any elevated railroad. Now the only way in which 
such a high average speed as this can be maintained 
is by providing a very rapid acceleration of the train 
in starting, and, of course, a rapid retardation in 
stopping. The powerful motor equipment provided is 
capable of accelerating the trains, when they are load- 
ed to their maximum capacity, at the rate of 1.25 
miles per hour per second in starting from stations on 
level track. It is stated by Mr. L. B. Stillwell, who is 
responsible for the whole of the electrical equipment 
of the Subway, that to obtain the same acceleration, 
if the road were operated by steam or electric locomo- 
tives, would require a drawbar pull of 44,000 pounds, 
which is equal to the maximum effect of six of the 
steam locomotives that were used on the Manhattan 
Elevated Railway. To secure the same acceleration 
with standard-gage passenger locomotives would re- 
quire two of the latest Pennsylvania Railroad type, 
which latter would weigh together about 250 net tons. 
In the Subway express trains of eight cars, the neces- 
sary tractive effort is secured by equipping five of the 
cars with two 200-horse-power motors apiece, and the 
total addition thus made to the weight of the train 
aggregates only 55 net tons. Evidently, then, if the 
work had been done by locomotive, it would have 
been necessary to employ a lower rate of accelera- 
tion for express trains. This could have been done 
without sacrificing the average speed by using a high- 
er maximum speed between the express stations, the 
average distance between which is approximately two 
miles. In the case of local trains, which average near- 
ly three stops to the mile, no considerable reduction 
could be made in the rate of acceleration without ma- 
terially reducing the average speed. The increase in 
the weight of local trains, due to the motors, is 33 net 
tons, and to obtain the necessary adhesion and accele- 
ration, if locomotives were used, would require a load 
of eighty net tons upon the driving wheels. This 
comparison serves to illustrate very forcibly the ad- 
vantages of the multiple-unit system of electrical con- 
trol under which the Subway trains are run. 

SCALE DIVISIONS AND ERRORS OF GRADUATION. 

In a paper recently presented to the Academie des 
Sciences, M. G. Bigourdan, an eminent astronomer of 
Paris, brings out some new points relating to the grad- 
uated scales of different measuring instruments, and 
the errors which may be due to the same. In the high 
class instruments, the division of the graduated scales is 
generally made upon silver. This metal gives a clear 
cut by the point of the graduating machine and thus 
furnishes permanent lines which can be set with great 
exactness. But as the metal is expensive the circle 
cannot be made entirely of silver, and a cheaper metal 
is used for the support, into which a thin plate of sil- 
ver is inserted. Brass or bronze has been generally 
used as the supporting metal, but for the larger astron- 
omical instruments cast iron has been used for a long 
time past, in spite of the fact that it is not very homo- 
geneous. The divided circles all have errors of divi- 
sion and these are determined very carefully with the 
instruments of the observatory. Generally a number 
of operations are carried out so that by averaging the 
results the error of each line of the scale is known 
very closely, and afterward it is supposed that these 
errors remain always the same. However, if the er- 
rors are determined again after a number of years, the 
results which are found sometimes differ from the 
former in a considerable proportion, and we must 
come to the conclusion that the hypothesis of perma- 
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nent errors of division is not verified by experience. 
M. Bigourdan considers that this variation is due sim- 
ply to the influence of temperature changes, even inde- 
pendently of the non-homogeneity of the support. If 
we consider a circle formed of a solid cast-iron frame- 
work at the periphery of which a silver band is in- 
crusted, this band, which is thin and malleable, is evi- 
dently obliged to follow the temperature variations of 
the cast iron. The expansions of iron and silver, ex- 
pressed in microns, are 20 u and 11 // per meter and 
per degree C. respectively, making a difference of 9 ft., 
As to the greatest variation of temperature during the 
year, it exceeds 40 deg. C. in this climate. In a circu- 
lar scale of 1 meter diameter, for instance, the differ- 
ence of expansion of the silver band with relation to 
the iron would reach during the year the value 9 n 
x it x 40, or 1.13 millimeter. This is the elongation or 
contraction of the band in passing from one season to' 
the other. For the errors of division to remain perma- 
nent, each point of the band should be displaced in the 
lame radius, but this condition is only obtained excep- 
tionally, seeing that the two kinds of matter which 
react upon each other are not perfectly homogeneous, 
and because the silver band cannot be fixed at all 
points alike. In the circle in question of 1 meter di- 
ameter, the angle of 1 dec. corresponds to an arc of 
2.43 ± length. At the supposed degree of approxima- 
tion, i« 0.1 dec, the errors of division will only re- 
main invariable if the lateral displacements have been 
below 0.24 w, which quantity is about equal to 1-5000 
of the total change of length. In the case of brass or 
bronze supports these difficulties are nearly all sup- 
pressed, as the expansion coefficient of these alloys is 
scarcely below that of silver. Cast iron should there- 
fore be rejected as a supporting material, and brass or 
bronze preferred. But it is still better to make the 
circles of a single metal which should be cheap and 
not easily tarnished, capable of a good polish and of 
giving a fine line in the tracing machine. These con- 
ditions seem to be fulfilled by nickel and certain kinds 
of nickel-steel. 



A NEW METHOD OF OBSERVING THE N-RAYS. 

In a paper recently read before the Academie des 
Sciences, M. Blondlot indicates a new method of ob- 
serving the effect of the N-rays. It is easier than the 
previous methods, and does not fatigue the eye. It 
indicates the N-rays or the new heavy emanation 
which M. Blondlot has recently discovered. A differ- 
ence in brightness of a spark or flame is not used here; 
but it is only required to see the appearance and dis- 
appearance of a luminous line upon a background 
lighted by a complementary color. To carry out the 
experiment, a streak of calcium sulphide paint is 
brushed upon a piece of rough grained white card- 
board. It forms a line 0.004 or 0.01 inch wide and 1.5 
inch long. The sulphide is insulated and then taken 
to a dark room. The latter is provided with a dark- 
lantern containing a gas-burner. It has an opening 
in one side which is covered by an orange-yellow glass. 
The lantern is placed at S or 8 feet from the card- 
board, and thus gives it a yellowish light. The flame 
is turned up or down during the experiments to regu- 
late the light on the screen. At first the flame is 
made very small and the blue phosphorescent line of 
sulphide is observed on the yellow ground of the 
cardboard. By slowly turning up the flame a point is 
reached where the sulphide becomes quite invisible 
upon the yellow background. This point is reached 
when the orange-colored light, which is reflected by 
the sulphide, combined with the blue rays which it 
gives off by phosphorescence, form a tint which is 
almost white. This tone gives practically no contrast 
with the yellow background and is hence invisible. 
After carefully regulating the burner until the sul- 
phide line disappears, the experimenter holds his head 
perfectly still and the N-rays are thrown upon the sul- 
phide. Now the blue tint re-appears. When the N- 
rays are thrown off, the streak disappears again. Care 
should be taken to avoid making an undue effort of 
vision, which might give rise to physiological and even 
physical effects. Just as Helmholtz remarked that the 
ear needs to be educated in order to separate a sound 
into its different component sounds, so in this case we 
need to adapt our organs to a special kind of work 
which is quite different from the ordinary. 

The success of the experiment of introducing the 
Guatemala ant to combat the cotton-boll weevil, which 
has been undertaken by the United States government, 
was threatened by an effort to have the courts inter- 
fere. A large Texan plantation owner named Ross 
took the matter into court, to have Dr. Cook enjoined 
from bringing these ants into this country, .on the 
ground that they would in all likelihood become a 
greater nuisance and a more serious menace than 
the weevil. He claimed that the ant was very fero- 
cious, arid would make it so disagreeable for the cotton 
pickers that it would be difficult to get them to go 
into the fields. The court refused to entertain this 
view of the matter, and declined to grant the injunc- 
tion asked for. 
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THE PERSONALITIES OF PROFESSOR AND MADAME 
CURIE. 

BY DANIEL BELLET. 

The attention of the entire scientific world is at 
present directed to the grand discovery of radium and 
the immense domain that seems to lie opening up to 
science from the detection of those mysterious radia- 
tions which, according to M. Curie, we may now ex- 
pect to find in almost all substances, but doubtless to 
a much less extent Lhan in radium. The two physicists 
to whom we are indebted for the discovery are attract- 
ing the notice of every one, and the more so in that they 
afford an example of a most interesting and touching 
collaboration, since it concerns a husband and wife, 
both of high scientific attainments, who aided one an- 
other with their efforts and knowledge in the arduous 
path that finally led to the production of pure radium, 
and the discovery of the phenomena that are now en- 
grossing the minds of most of the physicists of the 
world. 

Under such circumstances, it may prove of interest 
if we give a few details of the life of these two 
coadjutors, of their past, and of the manner in 
which they came to associate their existences, each 
finding in the other that love of science that forms 
the basis of all their labors. Let us say at the outset 
that what dominates the personality of these scientists 
is a modesty and simplicity that would amaze any one 
who should pay them a visit in the simple 
little house that they occupy in the outskirts 
of Paris. 

Since M. Curie's name figures so promi- 
nently in all high-class scientific publications 
as well as in the daily press, we might ex- 
pect on a visit to him to be confronted by a 
man alive to the importance of his labors 
and showing a very natural pride in the dis- 
tinction conferred upon him by the award 
of one of the Nobel prizes, after that which 
had already been accorded him by the 
French Academy of Sciences. But, on the 
contrary, the man who receives us is a 
bashful individual who seems to be ac- 
tually astonished that any one should take 
the trouble to come to visit him in the some- 
what obscure quarter in which he dwells. 
This is along the fortifications of Paris, 
upon a boulevard which is traversed by but 
few pedestrians, and upon which carriages 
are very rarely seen, and very far back of 
the Observatory. The house has but a sin- 
gle story above the ground floor with only 
three windows in it. We are received in a 
very plainly furnished parlor, and perceive 
that the two occupants of the house live ex- 
clusively for science and attach but slight 
importance to material enjoyments, at least 
at present; for although one of them is a 
functionary of the State and the other of the 
city, they receive but quite a small salary, 
since even the most learned professors are 
not usually paid much in France. 

Mme. Curie and her husband are two 
workers who have travelsd life's pathway 
in toiling with untiring energy; and if we 
look backward at their career we shall per- 
ceive at every point of it that perseverance 
in labor which was to lead them to the re- 
nown that they now enjoy. 

M. Curie is a Parisian and the son of a 
physician, and for this reason evidently he 
must early have had instilled into him a love 
for science; for physicians constitute a class 
of people in France who are distinguished by the 
breadth of their views and their learning. M. Curie 
was born in 1859, and is consequently about forty- 
five years old. 

After M. Curie had finished his preparatory studies, 
he immediately began scientific researches on his own 
account. He states that his personal labors were be- 
gun in 1879, when he was twenty, while ordinarily a 
young man of that age has neither the maturity nor 
volition to do anything but learn. In stating this fact 
to me, M. Curie preserved his modest and somewhat 
timid demeanor, just as he did when he said to me that 
he had really "not many scientific titles," but was 
merely a licentiate and doctor of sciences. 

M. Curie remained chef de travaux until 1895, when 
he was made professor of physics. But the man who 
had begun to make original scientific researches while 
he was but a simple preparator at the Sorbonne lost 
none of his ability. 

In 1895 M. Curie was made professor of physics and 
chemistry, the epoch at which he met her who was 
to be to him not only a companion, but a valuable co- 
adjutor, and whose personal work was even to lead M. 
Curie to partially abandon his researches and enter 
upon a new path. 

Mme. Curie is a Pole. Marie Sklodowska was born 
at Warsaw in November, 1868, and is therefore a very 
young woman. She has a sweet and intelligent face, 
Which has not become forbidding through the dry- 



ness of scientific things. It must be said, indeed, that 
she is not only of a race, but of a family in which 
science and learning prove forbidding to none. Her 
father, Ladislas Sklodowska, was a professor and at 
the same time an excellent naturalist, while her mother, 
Bronistawa Boguska, was principal of a boarding- 
school. Mme. Curie, moreover, has a sister who mar- 
ried Doctor of Medicine Dlurski, and who is herself a 
physician. The two conduct a sanitarium at Zakopane 
in Galicia; and here again we find a scientific colla- 
boration between husband and wife. Marie Sklodow- 
ska exhibited, even in her girlhood, a high order of 
intelligence, keen perceptive faculties, and a great ca- 
pacity for work. She completed her ordinary studies 
at the age of sixteen at the gymnasium or lyeeum for 
young ladies at Warsaw, and upon her graduation re- 
ceived a gold medal. At the outset, she had to live in 
the country, a circumstance that necessarily interfered 
with her studies; but afterward she went to live at 
Warsaw, and there found time to work in the labora- 
tory of physics of the Industrial Museum, which was 
presided over by one of her relatives. Finally, in 1891, 
she went to Paris, where she took but two years to ob- 
tain a first licentiate's degree in the mathematical 
sciences. She did not yet feel satisfied, however, and 
two years later on, took a degree in the physical and 
chemical sciences. M. Pierre Curie, finding himself in 
the presence of a charming young girl in whom he met 




FROFESSOR AND MADAME CURIE. 

with the same love for science and the same inclination 
for study that he himself possessed, soon became smit- 
ten with her and finally married her. 

It will be seen that two workers of this kind were 
made for a thorough understanding of each other 
and for an intimate collaboration. Mme. Curie had be- 
come professor of physics at the High School of Sevres, 
where her researches upon radium were the subject of 
a thesis that obtained for her the title of Doctor of 
Sciences. Very naturally, the presentation of me- 
moirs to the Academy of Sciences and the publication 
of papers in scientific journals became more and more 
frequent under the name of Curie that we have had to 
mention so often; although in most cases the name 
included that of Mme. Curie. It is impossible for us 
to follow step by step the researches made by the two 
scientists in the laboratory of the School of Physics 
and Chemistry. In the first place, Mme. Curie entered 
the path marked out by her husband, and we may 
mention especially a memoir by her upon the magnetic 
properties of steel of known composition tempered 
under determinate conditions. But, owing to a study 
upon the conductivity of air under the influence of the 
rays of uranium and thorium, she was led into the 
domain in which she and her ; husband were to make 
most important discoveries, and after that occupied 
herself particularly with the rays emitted by the com- 
pounds of these two metals. Finally, toward the end 
of 1898, the Academy of Sciences received a communi- 



cation that may be considered as marking au epoch, 
and in which M. and Mme. Curie positively confirmed 
what they had already announced as to a new and 
strongly radio-active substance contained in pitch- 
blende. In the first place they found a new element 
to which they gave the name of polonium, evidently 
in remembrance of the country of Marie Sklodowska, 
and afterward discovered another element having the 
chemical appearance of nearly pure barium, but 
nevertheless very different therefrom. This was ra- 
dium, the well-named substance that was to revolu- 
tionize modern chemistry. Following this success, the 
communications of the two scientists began to multi- 
ply, all of them relating more or less to this very 
surprising substance and its diverse properties. They 
showed especially that the rays emitted by polonium 
and radium are capable of communicating radio-activ- 
ity to naturally inactive substances, a fact that led M. 
Becquerel, whose labors had prepared the way for those 
of the Curies, to demonstrate the importance of the 
new discovery. We ought not really to separate the 
name of M. Becquerel from that of the two scientists 
under consideration. M. Curie, however, has more 
particularly investigated the action of the magnetic 
field upon the Becquerel rays, a subject that belongs 
to the domain of his favorite studies. 

The great importance of the discovery under con- 
sideration was appreciated as far back as 1901, when 
the Academy of Sciences awarded the La 
Caze prize of 10,000 francs to M. Pierre Curie, 
while associating with his name that of his 
wife. A short time afterward, Mme. Curie 
put chemistry in possession of a relatively 
large quantity of radium, she having, by 
very troublesome fractional crystallizations, 
obtained a decigramme of perfectly pure 
chloride, which allowed her finally to de- 
termine the atomic weight of this body. A 
little later on, M. Curie, aided by M. Laborde, 
made some very curious observations upon 
the heat continually disengaged by the salts 
of radium. 

M. and Mme. Curie are certainly not going 
to stop here, especially now that a chair has 
been created for M. Curie at the Faculty of 
Sciences. Since they have succeeded iii as- 
certaining the very nature of the radiation 
emitted by radium, they will evidently en- 
deavor to solve the second part of the prob- 
lem — the cause of such mysterious radia- 
tion. At present they have no definite opin- 
ion, and it will be the great interest of their 
coming researches to ascertain finally 
whether the energy discharged by radio- 
active bodies is created in themselves or is 
borrowed from external sources. 

BENBOW'S AIRSHIP FLIGHT. 

Benbow's airship made what is consid- 
ered a successful trial at the World's Fair 
on October 27. Benbow's airship weighs 
about 800 pounds without an operator. The 
gas bag is seventy-five feet long and about 
twenty feet wide at the center, tapering at 
the ends. The bag contains 18,000 cubic feet 
of gas when inflated, and on this gas the 
ship depends for maintenance of equilibrium. 
The frame of the ship is of aluminium and 
wood, and the power is derived from a ten- 
horse-power gasoline motor. 

Momentum is given to the airship by 
means of two large side wheels, or fans, each 
consisting of four blades, so constructed that 
they automatically fold after completing the stroke 
against the air, and do not expand until again in posi- 
tion to force the airship ahead. 



ONE HUNDRED AND FIFTY MILES AN HOUR ON 
ELECTRIC ROAD. 

It is expected to reach a speed of 150 miles an hour 
in the new tests which will be made on the high- 
speed electric line near Berlin. It will be remember- 
ed that the last experiments which were made on the 
specially-laid track from Berlin (Marienfeld) to Zos- 
sen resulted in a speed of over 130 miles an hour. It 
is now proposed to increase this speed, according to 
recent reports. It appears that the project which has 
been laid before the Prussian Minister of Public Works 
for constructing a high-speed electric line between 
Berlin and Hamburg is not considered as sufficiently 
practical in the present state of experience. The au- 
thorities do not wish to allow such a road to be built 
without making a further series of trials on a smaller 
scale. Accordingly it is proposed to carry on a new 
set of experiments on the Berlin-Zossen line and if all 
is satisfactory to the authorities they will grant the 
concession for the Hamburg road. It is expected to 
begin the tests within a few months, but as the de- 
signers have already profited by their previous ex- 
perience they expect to increase the speed of the »lec- 
tric trains considerably and run them as high as 150 
miles an hour. 
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THE VERANT: A NEW DEVICE FOR VIEWING 
PHOTOGRAPHS. 

BY EMILE G^ARINI. 

The verant is an instrument designed for the mon- 
ocular examination of photographs obtained with ob- 




THE " VERANT " IN USE. 

jectives of short focus. "When a view has been taken 
with an objective of which the focal distance is ap- 
preciably less than the distance of distinct vision, 
that is to say, 10 inches, a long-sighted observer cannot 
place his eye near enough to the photograph to see the 
images that it represents, at the same angle at which 
his eye would have seen the objects themselves had it 
occupied the place of the objective at the moment at 
which the exposure was made. A uniformity of such 
angles might be obtained, it is true, by enlarging the 
first photograph; but this process, which is quite a 
long and troublesome one, would have 
the inconvenience of bringing the eye too 
close to the images of very distant objects 
(such as landscapes and buildings). The 
verant obviates these difficulties by fur- 
nishing a very distant visual image of the 
photograph, the various parts of which 
are shown to the eye at the same angles 
as those at which the objects photograph- 
ed appeared to the lens of the camera. 
This result is obtained by means of the 
new achromatic lens mentioned above, 
which possesses the two following advan- 
tages: its focus is, with sufficient approxi- 
mation, equal to that of the objective with 
which the view was taken, and it pro- 
duces no distortion at a point situated at 
about an inch from the nearest lens, so 
that the center of rotation of the eye can 
be brought to this point. 

The apparatus is mounted upon a spe- 
cial frame that permits of bringing the 
photograph into position at the desired 
distance. The base plate is provided with 
a handle formed of two stirrup irons that 
can also be used as a support when the 
apparatus is employed in an elevated posi- 
tion. Such a position is to he recom- 
mended when it is desired to examine a 
large number of photographs. Upon the 
upper part of the plate there is a slide 
for focusing the image, and two bent 
rods for the reception of the screen that 
carries the lens', and which can be folded 
up. The screen is wide, and its two sides 
are curved toward the observer in order 
to protect the unused eye from the light 
as far as possible. Its surface is dark and 
unpolished. The screen engages with the 
two rods by means of two spring sockets. 
The axis of the lens is at right angles 
with the center of the image when the 
screen is pushed back upon the rods, so 
that the latter touch the upper edge of 
the screen. The lenses are constructed in 
two sizes, one of them having a focus of 
4.25 and the other of 5.8 inches. When 
the eye is well placed, these two lenses 
furnish an anastigmatic, achromatic im- 
age free from distortion. According to 
experiments, a deviation of about 15 per 
cent between the focus of the objective 
with which the view was taken and the 
focus of the lens of the verant is nearly 
imperceptible to the eye. The lens of 4.25- 
inch focus can consequently be used for 
all views taken with objectives whose 
foci are comprised between 3.5 and 5 



inches, and that of 5.8-inch focus for views taken with 
objectives having a focus comprised between 5 and 6.5 
inches. It is sometimes of interest, however, to use a 
lens of shorter focus than that required by the rule just 
mentioned. Although less correct, the image furnished 
by such a lens may prove more agreeable to the eye. 
The verant diminishes the importance of the fore- 
ground, and, in certain cases, an exaggerated diminu- 
tion of this part of the view gives more harmonious 
effects. 

In addition to the views, it is possible to fix in the 
frame a ground glass for use in examining transparen- 
cies, or a small sheet iron frame designed for un- 
mounted views. This frame is arranged like film sup- 
ports. It is constructed for 3.5 x 4.G-inch sizes, and 
can, at will, be shoved up or down upon the bent ex- 
tremity of the rods. It is provided upon the back with 
a slide for the reception of the views. 

In making use of the apparatus, an observer having 
normal eyesight sees, not the small photograph intro- 
duced into the instrument, but its distant image, and, 
owing to the fulfillment of the conditions enumerated 
above, this image is seen free from distortion, and, 
except for color, with exactly the aspect that the scene 
photographed had at the place at which the view was 
taken. The apparent size, the shadows, and the sharp- 
ness are faithfully rendered. The result is an impres- 
sion of reality that leads the observer to a correct ap- 
preciation of the distances. He sees the photograph 
with its natural relief. It is necessary, however, to 
select the eye with which it is desired to observe, and 
to carefully manipulate the screen. This latter is so 
constructed as to assure the eye the desired position at 
about an inch from the surface of the lens. It must 
be applied closely against the eye, so that its higher 
part shall cover the external angle of the latter. In- 
ternally, it carries a holder, designed to receive the 
correcting glasses for far or near sighted persons. 

After the eye has been selected, it is necessary to 
turn the elevated part of the screen toward the left if 
it be desired to make use of the left eye, and toward the 
right if it is the right eye that is to observe. After this, 
the four fingers of the left hand are inserted in the 
handle. Then the apparatus is placed as near as possible 



to the eye that is to observe, and the focusing is effected 
by pressing the extremity of the slide with the thumb 
of the hand that holds the apparatus. The operator 
stops when the view appears with sharpness through- 
out its entire extent. If one angle or one side of the 
view is not sharp, the center of rotation of the eye is 
not upon the axis of the lens, and the head must there- 
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THE "VERANT." 

fore be slightly moved, and, if that does not suffice, 
the direction of the screen must be changed. 

Long and short sighted persons should, before using 
the apparatus, remove the screen and introduce a cor- 
recting glass into the holder intended for it. It is un- 
necessary to say that, under such circumstances, the 
lens of the verant will present the usual distortion of 
spectacle glasses which, however, the majority of those 
who wear glasses will not notice. Individuals having 
abnormal eyesight can also remove the screen and 
bring the verant as close as possible to the glasses that 
they use for seeing at a distance. But this method of 
operating has the inconvenience of not fixing the posi- 
tion of the eye, even approximately, and often furnishes 
defective images to observers who are not familiar 
with optical instruments. During the 
observation, it is necessary to give the 
axis of the apparatus, as nearly as possi- 
ble, the same inclination upon the hori- 
zon as the objective had during the ex- 
posure. The apparatus should therefore, 
as a general thing, be held horizontally. 
This method of operating contributes to- 
ward producing an impression of reality. 
Upon properly inclining the apparatus, it 
is sometimes possible to correct the con- 
vergence of the lines of a building photo- 
graphed with a camera which was not 
held level, but was pointed upward. 

The photographs mounted upon card- 
board are introduced into the frame in 
exactly the same way as lantern slides into 
a stereopticon. With unmounted views, 
the small sheet-iron frame is used. 
When the arrangement is not provided 
with a ground glass, one is fastened upon 
the back faces of the frame. 

Being free from distortions and astig- 
matism for an apparent field exceeding 
50 per cent, it is unnecessary to say that 
the new verant lenses are capable of be- 
ing used with advantage as weak lenses 
or as lenses for reading. The manufac- 
turers have even mounted some of them 
in appropriate frames. They are provided 
with an asymmetrical screen which as- 
sures the center of rotation of the eye the 
desired position at about an inch from the 
neighboring surface of the lens. Short- 
sighted persons must naturally here also 
introduce a correcting glass into the hold- 
er at the back of the screen. 



MODEL OF A CONTINUOUS-FEED GAS PRODUCER AT THE ST. LOUIS FAIR. 



MODEL OF A CONTINUOUS-FEED GAS PRO- 
DUCER AT THE ST. LOUIS FAIR. 

The construction of the Morgan pro- 
ducer herewith illustrated, which is ex- 
hibited in the Mines and Metallurgy 
Building at the St. Louis Fair, is exceed- 
ingly simple. It consists essentially of 
a firebrick-lined shell supported on stand- 
ards in a basin of water. The lower 
part of the shell, which is without a bot- 
tom, is filled for about two or three feet 
with ashes, which stand in the water and 
can be easily dug away from the peri- 
phery of the basin. Upon this bed of 
ashes is supported a layer of coal of 
about the same thickness, which is main- 
tained in the incandescent state by a 
blast of air driven by a Korting blower 
with steam jet to a point just below the 
(Continued on page HI 4.) 
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THE UNITED STATES MINT AT THE ST. LOUIS 
EXPOSITION. 

BY THE 8T. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The most popular section ot the exhibit of the 
United States Treasury Department in the Government 
Building at St. Louis is an exhibit by the United 
States Mint of the complete process of coining money. 
This includes every step, from the melting of the 
metal to the coining of the money, and a touch of rare 
historical interest is given to the display by placing 
in close juxtaposition to the most modern coining 
press a fine old relic in the shape of the first 
press used in the United States Mint. The old 
press, which is an exceedingly crude affair of wood 
and iron, was probably used only for the stamping of 
small coins. The hammer and the small scale which 
were used for assaying purposes, that are seen on 
the machine, are known to be of the same date as the 
press. The die rests in the bottom on the wooden 
frame, and the centering was done by four side screws. 
The upper die was placed in the center at the bottom 
of a screw with a very rapid thread, which was oper- 
ated by a long cross-bar, as shown in the engraving. 
The lower die was then centered by means of the four 
screws to match the upper die. A remarkable fact 
about the old relic is that it has been continuously in 




MODERN UNITED STATES COINING PRESS. 

use up to January last in the making of cupels. The 
machine was hand-fed and, of course, its capacity was 
very limited. The new machine, shown adjacent to it, 
forms part of the modern plant comprising the exhibit. 
It runs at a speed of ninety revolutions per minute, 
and has a capacity of ninety large pieces of money in 
the same time. The blanks to be coined are placed 
in the vertical cylinder seen just in front of the dies, 
and the pieces are taken out from the bottom by auto- 
matic metallic fingers, which place them forward on 
the die, ready to receive the impression. The smaller- 
sized presses, which are used for ten-cent pieces, have 
a capacity of 120 impressions per minute. The ma- 
chine is run by the small motor, which will be noticed 
bolted to the foundation to the rear of the flywheel. 
The switch and controller are located in the front of 
the machine conveniently to the operator. 

The first operation, that of melting, is carried on in 
a furnace fired by naphtha gas. The charge of 90 per 
cent of gold and 10 per cent of copper, or 90 per cent 
of silver and 10 per cent of copper, as the case may be, 
is placed in a plumbago crucible, and melted in about 
an hour and a half. It is cast into cast-iron molds 
containing two ingots in each. Samples are meanwhile 
taken to the Assay Office, and if the report is favor- 
able, the metal is passed on to the Coining Depart- 
ment. The ingots, which measure one-half inch in 
thickness by an inch and a half in width, are then 
given fifteen passes through the rolls, until they are 
reduced to the desired thickness for the coin; this, in 
the case of a |20 gold piece, is 83/1000 of an inch. 
This process of annealing is a very important one, 
and has to be carefully watched; and it should be 
noted that the metal is rolled down to weight and not 
to thickness. The process is continuous, the strips of 
metal being fed slowly through a furnace in which the 
temperature is about 1.000 degrees Fah. As they 
emerge from the furnace, the strips are cooled by a 
spray of water. It is an interesting fact that the 



composition of the metal is such, that the spraying 
does not have any hardening effect upon it. The metal 
strips are now taken back for a final rolling, which 
is done under a comparatively light pressure. Then 
the strips are carried to the punching machine, where 
the blanks are punched out at the rate of 200 per min- 
ute for $20 gold pieces, and, of course, at a much higher 
rate for the smaller denominations. Next the blanks 
are placed in a machine where the edges are upset, 
this process serving to give to the edge additional 
hardness. Then to correct any brittleness imparted 
to the metal by the foregoing manipulations, the 
blanks are annealed in a cylindrical gas furnace, where 
they are caused to travel through a spiral-shaped 
passageway, each blank taking three minutes to pass 
through the furnace. The next process is to put the 
blanks through a bath of sulphuric acid, after which 
they are washed and dried in a barrel-shaped revolv- 
ing machine, known as a "riddle." They are then 
taken to the coining press above described. 

The whole of this very interesting machinery was 
built at the Philadelphia Mint, and at the close of the 
St. Louis Exposition it will be taken to Denver, and in- 
stalled in the new United States Mint at that city. 
On account of the great cost of its installation and 
operation, it is probable that the present exhibition is 
the last of its kind that will be made by 
the United States government. 



thousand miles. The recent advent of high-speed steels 
into the manufacturing world has rendered necessary 
some means of gaging cutting speeds without the com- 
putation required by the use of a counter and stop- 
watch. A portable variation of the Webb speed indi- 
cator has been arranged to give at a glance from a 
single index both the peripheral speed in feet, and the 



A NOVEL SPEED INDICATOR FOR 
AUTOMOBILES. 

The device illustrated herewith has been 
recently perfected and placed on the mar- 
ket by Mr. Hartwell \V. Webb, a young in- 
ventor of this city, who is possessed of a 
good technical education coupled with con- 
siderable ability. Mr. Webb's idea was to 
construct a speed indicator that could be 
used on automobiles and for other pur- 
poses, and which would have no parts to 
break or give out under severe usage. How 
well he has succeeded can be seen from a 
glance at the picture, which shows, at the 
left, the instrument, and, at the right, the 
parts that are placed on and near the 
wheel, while the rubber tube is shown in 
a coil, connecting them. The substantial 
ring shown is attached to the wheel of 
the automobile by three clips having oval 
slots, which make it easy to properly cen- 
ter the ring. A small gear pump is driven 
by an exterior bronze gear meshing with 
the teeth of the ring, as shown. This 
pump draws air in through three small 
holes in the bottom of the tube of the indi- 
cator, the exit for the air being through 
an outlet where the rubber tube is at- 
tached. The suction created by the pump 
raises a light aluminium plunger half an 
inch in diameter and weighing 5% grains, 
and the upper end of the plunger rod indi- 
cates the speed in miles per hour upon 
the scale. The bore of the plunger tube 
increases slightly toward the top, so as to make the 
air current always raise the plunger proportionally to 
the increase in speed. The extreme simplicity of the 
apparatus is apparent. There are no mechanical parts 
to get out of order or no liquids to leak out in case of 
breakage. A flexible driving shaft 
is not required between the wheel 
of the automobile and the indicator, 
all that is necessary here being a 
rubber air pipe. Besides its sim- 
plicity, the instrument is accurate, 
and its readings are correct to 
within two per cent. It begins to 
indicate at as low a speed as two 
miles an hour, and it indicates, 
without perceptible deviation, from 
that up to the maximum. The in- 
dex never oscillates no matter how 
rough the road, and it is perfectly 
balanced in all planes that it is 
likely to be moved into in practice. 
A suitable hinged bracket for at- 
taching the indicator to the dash- 
board makes it possible to tilt the 
device so that it can be easily read 
from the seat. The scale is suf- 
ficiently large to be read at a dis- 
tance of twenty feet, and the indi- 
cating plunger of aluminium tub- 
ing is painted scarlet and arranged 
to move up and down in a glass 
tube placed behind the beveled 
glass front. The only wearing part 
is the gear pump, and this is ex- 
ceedingly well constructed, the 
shafts of the two gears running in 
long, dust-proof bearings and one 
of the gears being made hollow so 
as to contain oil enough to last one 




A NOVEL AUTOMOBILE SPEED INDICATOR. 

number of revolutions, per minute. The blower anil 
indicator are each provided with a handle, the blower 
being held to the work with one hand, while the indi- 
cator is brought to the level of the eye with the other, 
a flexible tube connecting the two parts of the ap- 
paratus. The indicator in this instance has a differ- 
ent scale on each side of the center tube, one indicat- 
ing feet per minute, and the other revolutions per min- 
ute. Besides this instrument, a stationary tachometer 
is also made for power and electric light plants, and a 
shaft speed indicator for vessels and automobile boats 
is in course of preparation. All types of this new in- 
strument are being placed on the market by the Webb 
Company, Park Row Building, New York. 



Baldwin's Sii4-4'e*»f'nl |«*lu<rlit. 

With A. E. Knabenshue, of Toledo, Ohio, in the bas- 
ket, Capt. T. S. Baldwin's airship flew through the air 
at St. Louis October 25, in the face of a ten-mile breeze, 
at the height of half a mile for a distance of about 
ten miles. Baldwin's airship was described in a re- 
cent number of the Scientific Amkum.vn. Several ac- 
cidents occurred during the trip, the more serious of 
which was the breaking of a chain, which caused the 
operator to open the gas valve, bringing the craft to 
the ground. 

^ 4 ■ ► ^ — ■ 

Andrew Carnegie is now the recipient of one of 
the greatest honors in the industrial world, for the 
Bessemer medal has been conferred upon him. It is 
given only to those who are prominent in the iron and 
steel industry. This medal was established in 1873 by 
th e great English iron-master from whom it is named. 




FIRST COINING PRESS USED IN THE UNITED STATES MINT. 
ONE HUNDRED YEARS OLD. 
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MODEL OF A CONTINUOUS-FEED GAS PEODUCEE AT 

THE ST. LOUIS FAIE. 
(.Continued from page 312.) 
incandescent fuel. From the upper part of the pro- 
ducer is led away a large firebrick-line* conduit carry- 
ing away the hot gas to the furnace, or to the distrib- 
uting main. On the top of the shell is mounted a cast- 
iron table, on the surface of which is carried a little 
water to protect it from destruction by the heat. Into 
this top is set the automatic feeding mechanism, which 
distributes the coal uniformly and continuously over 
the gas-making surface. 

Action. — The oxygen contained in the mixed current 
of air and steam seizes upon the hot carbon of the 
fuel, and is converted into C0 2 . This red-hot CO, pass- 
ing upward through the fuel seizes another atom of 
carbon, and reaches the surface as CO (carbon mon- 
oxide) carrying with it the hydrogen liberated from 
the steam, also the nitrogen carried in by the air, and 
■ the volatile hydrocarbons contained in the coal, which 
are driven off merely by the heat Without any chemi- 
cal combination with the oxygen. The fuel is thus 
absorbed; the ashes which remain settle gradually 
downward as the under bed is dug away a little at a 
time. The gas comes away in immense volume, every 
pound of coal yielding from 65 to 75 cubic feet, but, of 
course, one-half of its volume is nitrogen, which does 
not carry any combustive energy except by reason of 
the fact that it is hot. 

Gas Firing. — The advantages of gas firing may he 
thus summarized: First, cheaper coals can he used; 
second, the coal is all received and handled at one 
point; third, the combustion in the furnace is perfect 
— an exceedingly important point; and fourth, most of 
the large waste heat of the direct-ilred furnace is 
saved ("regenerated") arid restored to the system 
when gas-fired. Sometimes, as in the case of melting 
furnaces, this feature alone means a saving of fifty 
per cent. 

The system as a whole is very simple, and is now 
reduced, by means of the automatic feed, to practically 
a machine operation. Until the device was introduced 
by the Morgan Construction Company, four or five 
years ago, the coal was dumped intermittently in 
large quantities by hand upon the incandescent sur- 
face of the fuel bed. The result was an immediate 
rush of the rich volatile gases at lowered temperature, 
which brought in its train all sorts of troubles. This 
rush was followed by a period of lean gas formed by 
the slow oxidation of the carbon, mixed with hydrogen 
liberated from the steam. 

Ashes. — The removal of the ashes and clinker has 
also been greatly simplified. The clinkers are formed 
in the hot zone of combustion by the melting of the 
ashes when containing iron and sulphur, but they are 
softened and broken by coming in contact with the 
steam as they gradually descend to the water basin in 
which the producer stands. Access ' is provided all 
round the circle with equal convenience, so that the 
man who tends it has no difficulty whatever in keeping 
the fire level just where it should be, by occasionally 
digging away the soft, wet ashes at the proper place. 

Feeder. — In the automatic feeding arrangement an 
upper coal reservoir is held stationary on standards, 
while a lower chamber forms an inclined spout which 
is slowly revolved by a ratchet motion, carrying with 
it a conical disk under the mouth of the upper cham- 
ber. The disk allows the coal to work through grad- 
ually as it revolves, and the revolution of the spout 
distributes the coal uniformly over the whole surface 
from center to periphery. This revolving member has 
to be closed against gas leakage, which is effected by 
the simple water-seals shown, which also serve to keep 
the whole apparatus cool. 

The steam, in addition to its service in reducing the 
clinkers, is a most active agent in the gas production. 
Of course, in order to maintain incandescence, only a 
limited amount of steam can be carried in with the 
air supply; but that limited amount performs a most 
useful function. ,It absorbs a large proportion of the 
sensible heat of combustion, and is thereby broken up 
into its constituents, oxygen and hydrogen. The hy- 
drogen is good gas, having the same heat energy per 
cubic foot as the CO; and the oxygen so freed, by com- 
bining with the carbon, diminishes to some extent the 
amount of air, and, consequently, the amount of inert 
nitrogen which has to be supplied. In other words, 
the more oxygen obtained from the steam, the richer 
the gas will be, because it will contain a less propor- 
tion of nitrogen; further, the gas is cooler, and con- 
sequently wastes less heat by radiation from the con- 
iluits. 

Analysis. — In a good steam-blown gas producer, 
automatically fed, the gas is of uniform quality, prac- 
tically every minute of the day, and with an average 
quality of bituminous coal shows the following anal- 
ysis : 

CO 83 to 2fl per cent, 

H 19 to 1? » 

CO, i * 

HyirocarnoDB 8 " 

(I ,.,. .,,,,. ,,.,.,,, * 



Such a gas as it leaves the producer will show (in- 
cluding its sensible heat) about 180 heat units per 
cubic foot, and when properly applied will effect any 
metallurgical operations requiring the highest tem- 
peratures just as perfectly and economically as it will 
annealing or heating operations at lower temperatures. 
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Automobile Notes. 

Three grand prizes awarded for the finest automo- 
biles at the World's Fair were given to the Haynes- 
Apperson, the George N. Pierce, and the Pope Manu- 
facturing companies for their respective exhibits. The 
White Sewing Machine Company received a grand 
prize for its exhibit of White steam cars, and the 
Woods Motor Vehicle Company one for electric autos. 

A novel test of a 10-horse-power Oldsmobile touring 
car made recently consisted in coupling the machine 
to a 17,200-pound trolley car loaded with 51 passengers, 
whose aggregate weight was G,885 pounds, thus mak- 
ing a total weight of over 12 tons. The automobile 
pulled the street car at a fair rate of speed, notwith- 
standing that it had tg turn the heavy electric motors 
geared to the axles of the latter, besides hauling the 
extremely heavy load. 

It is reported that there were no less than 22 heavy 
cars and 34 motor bicycles in use in the recent German 
army maneuvers. The cars were first concentrated at 
Berlin, and then followed the divisions of the army to 
different points. The army, however, does not possess 
such a great number of cars as yet, and the different 
constructors were called upon to fill out the number, 
with the understanding that the makes which proved 
the best during the maneuvers would be favored when 
it came to giving future orders for cars. Steam trac- 
tors are used for transporting different kinds of army 
supplies. The authorities have decided that in time 
of war the automobiles belonging to private individ- 
uals will be called into requisition, according to the 
system which now prevails in the case of horses. At 
present the automobile detachment of the army con- 
sists of 40 men who are in permanent employ. To this 
number were added 28 infantry during the whole term 
of the maneuvers. 

The series of mechanical tests which is being made 
upon automobiles at the Conservatoire des Arts et 
Metiers in Paris this month will no doubt prove in- 
structive in many ways. These tests are quite extensive, 
and the mechanical laboratories of this institution 
are now very well equipped for this kind of work. Dif- 
ferent systems of transmission for automobiles will be 
given a thorough trial. Thus the cars will be tested 
as to the strains and shocks which are given to the 
transmission bearings, first upon a rolling flexible plat- 
form which will be sufficiently smooth to be compared 
to a road in good condition, and then upon a platform 
which contains small pieces or projections spaced at 
unequal intervals. These will produce a series of 
shocks such as the car would receive when traveling 
over a poor road. It is claimed that the longitudinal 
universally-jointed driving shaft and the chain trans- 
mission give results which are quite different accord- 
ing to the state of the road. As this is a question of 
great interest and one which has not as yet been ex- 
perimented upon properly, the present tests are quite 
timely and will be of considerable practical value. 
The tests of transmission mechanism will include 
those made upon isolated motors, as this is indispen- 
sable in order to find the efficiency of the transmission 
devices. Therefore the programme will be extended, 
and on account of the interest which arises from com- 
paring the different types of motors, the constructors 
can engage isolated motors which will be put through 
different tests together with their carbureter and the 
liquid combustible which the constructor chooses as 
the best adapted for the case. Besides, it seemed use- 
ful to establish a parallel between the efficiency of a 
car which has been in use for some time, and a new 
car. Accordingly, it was decided that a chauffeur 
could have his cat' tested, at the same time stating 
the date of purchase, the kind of usage it had, the re- 
pairs, etc. A certificate of the test will be delivered 
which will be of great service to a proprietor who 
wishes to dispose of his car. The jury is composed of 
prominent experts in automobile and mechanical work. 

Clark Caryl Haskins, who was well known as an 
electrical expert and writer as well as an inventor, 
died recently at his home in Chicago after a somewhat 
prolonged illness. He was horn in Buffalo, N. Y., in 
1827, and in 1844 is said to have sent the first electri- 
cal message which was ever exchanged between two 
countries, the communication having been sent from 
Buffalo to Queenstown, Canada. His most notable 
achievement was that of evolving the multiple switch- 
board now generally in use for telephone purposes, 
and which makes it possible to operate any number 
of lines from the same exchange. He had resided in 
Chicago since 1879. His father, R. W. Haskins, was 
also well known in scientific circles as an authority 
and a writer. 



Two Letters on the Zebra Wolf. 

To the Editor of the SclisNTH'ie American: 

In the last issue of the Scientific American was an 
article by Mr. J. Carter Beard concerning the white 
raccoon dog, Nyctereutes alius (Hornaday) and the 
Tasmanian wolf, Thylacinus cynocephalus. Speaking 
of the last species, he says it is "so far as the writer 
knows, the first animal of its kind ever seen on this side 
of the Atlantic." To correct a wrong impression here 
created, I wish you would publish a statement to the 
effect that there are three live specimens of the zebra 
wolf in the Washington National Zoological Park, one 
female and her two young. In the Seventh Annual 
Ueport of the New York Zoological Society (1902), 
Mr. Hornaday, in his Report of the Director, says of 
the Tasmanian wolf that "only two specimens are on 
exhibition in Europe, and four in America." 

D. D. Streeter, Jr. 
Brooklyn, N. Y., October 25, 1904. 



To the Editor of the Scientific American: 

I have read with pleasure the account given in the 
Scientific American for October 22 of the "Tasmanian 
Wolf" in the New York Zoological Park. 

You may be interested to know that the National 
Zoological Park also has specimens of this unusual 
animal, and I send herewith a pamphlet in which is 
given an illustration of two individuals. The mother 
and two young, received in September, 1902, are in ex- 
cellent condition, and a male of this species has re- 
cently arrived. Frank Bakeii, Superintendent. 
Washington, D. C, October 26, 1904. 



The Ethiopian and His Skin. 

To the Editor of the Scientific American: 

Allow me to add one more hypothesis to the num- 
ber of those which correspondents of the Scientific 
American recently made to explain the difference in 
pigmentation between the negro and the white man. 
We have now every reason to believe that both the 
Mediterranean and the Baltic branches of the white 
race are the result of the natural selection practised 
by a cold climate upon northward-migrating African 
negroes. Whatever be the cause of the amount of pig- 
ment existing in the skin of the latter, it seems to me 
that the decrease of it was unavoidable as soon as the 
race took to traveling northward. In northern coun- 
tries, natural selection tends constantly to harmonize 
with the color of the snow that of every animal which 
hunts or which is hunted; why should the blondness 
of the northern man have a, different origin?- Primi- 
tive tribes were doubtless frequently decimated by 
hunger, as the Canadian Indians are to-day. Those 
hunters who show on the sno^w a sallow face, black 
hair and beard, dark eyes, worked at a disadvantage 
when compared with somewhat lighter-complexioned 
comrades. They were more conspicuous on the white 
field, and could not so easily approach their prey with- 
in striking distance. In time of famine, mortality was 
the greatest in their families. The eliminating process 
was repeated generation after generation, the light-com- 
plexioned individuals always leaving the larger pos- 
terity. However small may have been the difference 
in the mortality, we know to-day that a characteristic 
against which such a process is at work, always in the 
same direction, is doomed to disappear. 

Gustave Mien Aim. 
Springfield, Mass., October 18, 1904. 



Plants and Drought. 

Mr. S. A. Skan notices in the Botanical Notes of 
Knowledge a paper by Prof. D. H. Campbell on the re- 
markable vitality exhibited by the fronds of the "gold 
back fern," Gymnogramme triangularis, which grows 
in the neighborhood of Stanford University, California. 
In the resting season the fronds of this fern do not 
die down, as is commonly the case in ferns, but they 
dry up and persist, and to all appearances are dead. 
However, on placing such, a frond in water its fresh- 
ness and activity are quickly restored by the absorp- 
tion of water through its superficial cells. The pro- 
thallia of this fern are able to survive complete dry- 
ing up. Some were allowed to remain perfectly dry 
during the whole summer of 1903, and on receiving 
water in the autumn produced numerous young plants. 
Prof. Campbell refers to certain devices in Liverworts 
for preventing excessive loss of water during periods 
of drought. In some the growing point is protected 
by hairs or scales, which sometimes secrete mucilage; 
while the life of others is continued by the develop- 
ment of tubers, which, being more or less subterranean, 
are less influenced by a dry season. 



The harbor works at Gizon have been i n course of 
construction for some years, and will take several more 
years to complete, though the work proceeds steadily 
and regularly, and when finished Gizon will be a place 
of considerable importance as a seaport. 
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THE MUSICAL WINGS OF INSECTS. 

BY S. FRANK AARON. 

The songs of birds anil the trills of the toad and 
tree-frog fraternity are about the only musical sounds 
in nature that are throat utterances or true songs. 
The great host of insect musicians are performers 
upon instruments; and though they play upon fiddles 
and castanets that are a part of themselves, the sounds 
they produce are truly instrumental. The tunes they 
play, often incorrectly called songs, have been largely 
studied and set down, but little else has been made 
known concerning the manner in which the sounds are 
produced. 

The winged musicians are commonly of two kinds; 
those that use their wings as instruments, and those 
that do not. Of the latter ' we have the cicadas or 
harvest flies (incorrectly called locusts). These per- 
form upon abdominal plates like castanets, the sound 
produced resembling the nature of its production. The 
true wing performers are the crickets and long-horned 
grasshoppers, or true locusts, of which the katydid is 
a notable and characteristic representative. These 
fellows — for it is always the males, the sports and 
lovers of the insect world — perform serenades by the 
hour, no doubt addressed to their "mistress' eyebrow,'' 
on what might be called living fiddles. 

With sharp eyes and keen ears one may, with a lit- 
tle trouble, make observations upon these insects, many 
of which are diurnal ; and if we penetrate the forests 
of grass and weeds and bushes from latter July until 
early October, moving always cautiously and remain- 
ing motionless for minutes at a time, we shall often be 
rewarded by a sight of the little fiddlers. 

Many of the players are nocturnal; the cricket on 
the hearth, whose cheery notes go far to make him 
popular with the country folk; the little snowy tree 
cricket (Oecanthus fiiveus) , whost strict observance 
of time gives the repetition of his little tune the regu- 
larity of heart pulsations, varied only with the tem- 
perature of the air; the denizens of the deep rocky 
crevices and caves; those that insist that "katy-did 
and didn't" — these we shall seek best with lantern 
held before us; and when thus armed, often they will 
come to seek us. 

Most insects are devoid of hearing, and it is remark- 
able that stridulation occurs at all. The locusts and 
crickets possess acute hearing. Their courtship is 
carried on entirely through the medium of their sere- 
nades. The males remain in one spot playing upon 
their instruments. The females, undoubtedly attract- 
ed by these songs, seek the players here and there 
with untiring energy. 

And most remarkable is the character of the sounds 
produced in relation to the instruments played upon. 
These instruments are apparently not resonant. In- 
deed, they seem much too flimsy to produce metallic 
and far-reaching sounds. Except that the sound-pro- 
ducing portion of the wings, though varied in con- 
struction, is quite unlike the musical instruments of 
man, there is . a resemblance in the tightened parch- 
ment-like sounding-board and the manner in which 
the wings are scraped together that partakes somewhat 
of the nature of a stringed instrument. 

With the crickets proper the wings are raised almost 
or quite vertically while stridulating. With the 
locusts the sound-producing organs are elevated, so as 
to permit a scraping motion. 

The musical organs are always attached to the fore 
wings. The hind wings are only used for flying. The 
fore wings of the cricket are for the most part taken 
up by the sound-producing, tightly-stretched portion. 
This part is strongly, but openly veined, and the 
toothed vein or bow extends entirely across this hori- 
zontal portion near its base. The roughened edge, 
where the toothed bow scrapes, is upon the inner mar- 
gin. The right and left fore wings are precisely alike, 
so that either may be used for the bow or the fiddle. 
In the Locustidse there is presented to us one of 
the most remarkable developments in nature. A 
functional external difference in the two sides of an 
animal is indeed rare. Perhaps it does not occur 
elsewhere, yet every species of the Locustidte possess 
this remarkable character in the wings. It is not ob- 
servable in the Grillidfe, and certainly no other insects 
V'hatever do possess it. The inner basal portion of the 
right fore wings of the locusts consists of the broad- 
ened membrane and relatively more open-veined por- 
tion. This is the fiddle. The corresponding portion 
of the left fore wing is neither so membraned nor 
veined, but there is here a broad, stout vein situated 
very near the base which constitutes the bow. (See 
Fig. 3.) 

Nature's habit of symmetry, however, has also plac- 
ed this same bow vein, though less strongly developed, 
in the fiddle membrane of the right wing. It has be- 
come atrophied through disuse. (Fig. 3, f and g.) 

During stridulation (lie wings of the locusts are 
held 'parallel to the body, the greater portion being 
vertical, and the musical basal portions horizontal and 
overlapping the back and each other, This brings 
the bow of the left wing in a position to move back 
and forth upon the edged and resisting veins that 



margin the membrane of the right wing. The bow, 
in order to cause greater friction, and therefore create 
sound, has, underneath, file-like ridges which are long- 
est in the broadest portion of the vein. This rough- 
ness can be well seen with a low-power microscope. 
In the locusts it consists of from twenty to one 




ton Gibson have faithfully described the music of 
many of our locusts and crickets. There is a wide 
variation between the notes of the different species; 
moreover, there is a difference between the night 
song and the day song of certain species. It is an 
interesting study, and the nature lover may easily 
profit thereby. 



Fig. 1.— Common Fig;. 2. -Angular- Winged Locust. 
Grass Locust. Orche- Microcentrum retwervis. Male. 

limum vulgare. Male a. Kightfore wing 8h»wins "fiddle " at l.wer 
Stridulating, base. b. D»rsal view with wings cl*eed. c. 

Fr»nt view while striiulating. 

hundred sharp straight ridges. In the crickets these 
are modified somewhat into T-shaped and scale-like 
elevations, and the bow is longer than that of the 
locusts; the wing motion, while stridulating, being 
more apparent. 

The extreme convexity of the fore wings, the sound- 
producing portion being almost at right angles to the 




Fig. 3.— Cone Head Locust. Conocephutus ensiger. Male, 

d. ileail, pr«lh«rax and f«re wings, shewing fiilille an* b»ws. e. Section 
• f f»re wing near base. /. Magnified b*w in left wing «b»wing file-luce 
ridges underneath, g. Magnified b«w in right wing, x indicates an- 
terior margin and y p«steri»r (inner) margin «f wings. 

vertical anterior portion, tends to stiffen the wing and 
apparently gives the fiddle a more resonant character. 
Where the sound is a continuous buzz or rattle, the 
fiddling motion is very rapid. The tree cricket, katy- 
did, and other species move the wings slowly, as may 
be surmised from their notes. The sound produced 
by most species of the locusts and crickets is of a rasp- 
ing character, just as one might expect from the study 
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Fig. 4.— Right Fore Wing 
of Common Big Black 
Field Cricket. Gryllus 
abireviatus. Male. 

h. Wing flattened out. i. Magni ■ 
tied " b«w " vein shewing r»ue;h- 
t»ed acaly ridgea underneath, 
fc. Section «f f»re wing near its 
base. X indicates anterior mar- 
gin and y p»steri»r (inner) mar- 
gin •f wing, z indicates position 
of bow. 
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The lSlne Color of tlio Heavens. 

The blue color of the heavens is a subject which 
Prof. Spring of the Liege University recently treated 
in a conference before the Swiss Natural Science So- 
cieties during the late congress. He classes the ex- 
planations which savants have given up to the present 
as to the blue color of the heavens in two categories. 
The physical type is based mainly upon the experi- 
ments of Tyndall regarding the illumination of vapors. 
The chemical type is the more recent, and is based on 
the actual color of the atmospheric components. The 
former experiments which led to the physical theories 
of the blue color seem to have been borne out by the 
recent experiments of Rayleigh upon the reflection of 
light by the particles of a troubled medium, and these 
are found to reflect a great number of rays of short 
wave-length. This causes such a medium to appear 
red by transparence and blue by reflected light. Be- 
sides, the plane of polarization has the same direction 
as in Tyndall's experiments. M. Spring, however, 
absorbs all the blue iight from the heavens by means 
of an appropriate absorbent medium, and thus ob- 
serves that the polarization of the light in the beam 
is not a sufficient proof of the optical origin of the 
blue color, since it is demonstrated that other wave- 
lengths are polarized. The objections to Rayleigh's 
theory which are made by Pernter, of Vienna, 
strengthen his view; Rayleigh's theory would lead 
us to predict a violet color, rather than a blue, for 
the heavens. Besides, the dust particles of ail kinds 
which the atmosphere contains do not rise to a height 
of over 3,000 to 6,000 feet, and the action of gravity 
and also the electric state of the atmosphere tend to 
precipitate them. The question arises whether it is 
the molecules of the gas itself which produce the solar 
reflection. This seems to be denied by L. Soret's ex- 
periments, which prove that this hypothesis does not 
hold good for liquids or solids, and more recently the 
author finds negative results in the case of gaseous 
particles. Hagenbach explains the illumination of the 
atmosphere by attributing it to a series of layers of 
different densities which cross and intermingle, thus 
causing reflection and refraction of the light rays. 
The author considers that such a theory would be 
satisfactory to account for the illumination, but can- 
not be used by the partisans of the physical theory to 
explain the color of the heavens. In fact, it accords 
very well with the chemical theory of the blue color. 
The author then made a series of original experi- 
ments to prove that a troubled medium will only seem 
blue to an observer who is plunged in it, in case the 
medium itself possesses a blue coloration. In the case 
of the atmosphere, the author upholds the theory of 
an inherent blue color by his calculation that the 
oxygen contained in the air, leaving out the possible 
effect of ozone, is sufficient to give the medium a 
deep enough color to explain its actual appearance and 
the variations we find in the different directions of 
sight. These calculations are based upon the liquid 
state of the gas. The dust particles, instead of being 
the cause of the blue color, only have the effect of ob- 
structing it to a greater or less extent, and thus cause 
the variations which are observed. 



Tile Current Supplement. 

The title of the article that opens the current Sup- 
plement, No. 1505, is the "Manufacture of Sawed and 
Sliced Veneers." The article was written after a care- 
ful study of a great plant near New York city, and the 
photographs were taken especially for our purposes. 
Of technological interest are an article on "Enamel 
and Its Present Application," and an account of electric 
welding with illustrations. Sir William Ramsay con- 
tributes some suggestive restarks on "Recent Chemical 
Research." Brigadier-General J. P. Farley writes on 
"Recoil," a subject which has engaged the careful at- 
tention of ordnance experts for some years past. A. W. 
Oppenheim contributes a valuable discussion on the 
Diesel engine, 'accompanying his analysis of its en- 
gineering possibilites by many diagrams. Prof. T. W. 
Richards writes on the relation of the hypothesis of 
compressible atoms to electrochemistry. "Scientific Ag- 
riculture" is a subject upon which William Somerville 
read a paper before the British Association for the Ad- 
vancement of Science. Miss Agnes Clerke, one of sev- 
eral modern women famous in science, writes most in- 
structively on the forms of nebulse. 



The Marquis de Dion has designed a new submarine 
of 100 tons displacement, to carry a crew of live, and 
driven by a motor of 200 horse-power. A model of 
the invention has been presented to the French Min- 
ister of Marine. 
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Cruiser Jemtchug. 



Cruiser Oleg. 



Cruiser Izumrui. 

Cruiser SvietJana. 



Cruiser Almaz. Battleship Alexanier III. BatrleshipOrel. Battleship Suvaroff. 

Cruiser Aurora. Cruiser Nakhimoff. Cruiser Dmitri Donskoi. Battleship SisBOi Veliky. Battleship Navarin. 

THE BALTIC FLEET FOR THE RELIEF OF PORT ARTHUR.— [See page 318 ] 
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THE CARRARA OF AMERICA. 

BY DAY ALLEN TV'ILLEY. 

The marble industry of Ver- 
mont is interesting, not only on 
account of its magnitude, but its 
comparatively reeent inception, 
although located in one of the 
oldest of the United States. It 
forms a striking illustration of 
the fact that New England has 
natural resources which are 
just beginning to be appreciated. 
Yet as early as 1792 it was known 
that deposits of marble existed 
in the State named, and a few 
blocks were taken from surface 
beds early in the present cen- 
tury. 

The extent of operations in 
Rutland County, where the most 
extensive quarries have thus far 
been opened, indicates, however, 
that this resource is one of the 
most important not only in New 
England, but in the T'nited 
States, and that the supply is of 
very large proportions. One of 
the most interesting features 
connected with the deposits is 
that they vary to such an extent 
in color and quality. The ordi- 
nary white marble used for 
buildings is found in abundance, 
but in addition a variety of the 
grayish-white tint tor which 
Greece is so noted has been ob- 
tained, as well as layers with 
black, blue, red, and greenish 
hues. While much of this de- 
posit is of one color, other beds 
are so blended that marbles rep- 
resenting a combination of tints 
in mottled and striped patterns 
are worked as well. Several of the 
kinds which have been secured 
bear a striking resemblance to 
the famous Pentelic marbles, of 
which some of the most noted 




A Vermont Marble Quarry 200 Feet Deep. 



structures in Greece were built 
while a variety which is very 
similar to the statuary marbles 
of Italy, on account of its trans- 
lucent quality, is being obtained 
and utilized for statuary. By 
reason of the extent and variety 
of the marbles thus far obtained, 
Rutland County has also been 
called the Carrara of America; 
but geologists who have studied 
the formation, are of the opinion 
that the deposit is of far greater 
proportions than the Italian 
beds referred to. 

Although, as already inti- 
mated, the industry is compara- 
tively new, it has progressed so 
rapidly that some of the quarries 
in the vicinity of West Rutland 
are of unusual dimensions. One 
has been excavated to a depth of 
nearly 300 feet, and at the bot- 
tom is nearly 2,000 feet in 
length. From it has been taken 
an enormous quantity of mate- 
rial for buildings alone, but the 
beds are of such size that even 
at the depth mentioned, marble 
of such a high grade has been 
secured that it was profitable to 
work it. An examination of the 
strata as revealed by the walls 
of these quarries shows that sev- 
eral varieties both in color and 
composition may be found in 
proximity with each other, the 
deposits occurring in regular 
layers separated by a natural ce- 
ment, which occurs in partitions 
of varying thickness. The lay- 
ers of marble range in width 
from a few inches to over ten 
feet, and consequently blocks of 
very large size can be secured 
for foundations, obelisks, and 
for other purposes where mas- 
siveness is required. As may be 





•ne of the Locomotive Cranes in Use at the American Carrara. 



Channeling Machine at Work, Showing Vertical and Horizontal Cuts. 





Quarry at Proctor with Gang of Electric Ckanneling Machines. 

THE CARRARA OF AMERICA. 



Type of Steam Drill Used in Quarrying 
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imagined, in securing the marble from the beds, some 
very interesting machinery is employed. In the quar- 
ries of the Vermont Marble Company, at Proctor and 
West Rutland, are installed what are termed channel- 
ing machines, which are operated by both steam and 
electric power. One of this type is known as the Sul- 
livan channeler, after the inventor. It travels back 
and forth on a track which is pinned to the solid rock, 
making a ridge or channel which averages one and 
one-fourth inches in width and ranges from four to 
ten feet in depth. This incision is made parallel with 
the rails of the channeler track, but a few inches to 
one side. The machine cuts but one channel at a time, 
and in its operation is somewhat similar to the ordi- 
nary steam drill, with this exception, that the rotary 
motion is avoided. In order to cut the channel evenly, 
no less than five drills are assembled, each having a 
separate bit. They are so fastened together that they 
act as a single tool, but having five bits. Three of the 
bits are adjusted directly across the channel, while 
two are at an angle of 45 degrees. They are clamped 
into a head which forms a part of the piston rod con- 
nected with the steam cylinder, so that the power acts 
directly on the drills through the piston. The Ave bits 
combined really constitute a drill, which would be 
about seven-eighths of an inch by seven inches in di- 
mensions. The movement of the channeler on the 
track is controlled by a separate engine, which is 
geared to the trucks. The capacity of the machine de- 
pends, of course, largely upon the hardness of the for- 
mation, but frequently one hundred feet of channel 
will be cut in a day. 

Another type of cutting machine is known as the 
Wardwell, and can be operated either by steam or elec- 
tric power as desired. It is also moved back and forth 
on a track, but makes a channel on each side of the 
track and parallel with it. In this apparatus the drills 
are also arranged in clamps in groups of five, the up 
and down stroke of the drills being obtained through 
a double system of levers connected with a crankpin 
on the crankshaft of the engine. Between the levers 
is a system of springs, also between the lower lever 
and the frame, and the motion of the machine along 
the track is secured by connecting the crankshaft of 
the engine with the trucks through a system of gears. 
With this type of the channeler there is a constant re- 
lation between the speed of the machine and the 
strokes of the drill. When electricity is used in place 
of steam power, a connection is made between the elec- 
tric motor and the shaft by means of bevel gears. 
The Wardwell cutter is of special advantage for up and 
down or vertical work, where the channel can be made 
at fixed distances apart, but the Sullivan is generally 
used where the layers are of widths which vary con- 
siderably. In addition to these machines independent 
drills are used for what the quarryman calls "gadding," 
and where it can be employed with more economy than 
the channeler. 

It is perhaps unnecessary to say that the use of 
explosives in connection with marble quarrying is 
practically impossible, since so much of the material 
would be shattered that the process would be attended 
with such waste as to be by far too expensive. There- 
fore a large number of the channeling machines re- 
ferred to are installed. For elevating the blocks to 
the surface, powerful boom derricks are used, similar 
to many of those employed in the construction of 
large office buildings, the motive power being fur- 
nished by steam engines. For transferring the blocks 
from the quarry openings to the yards and marble 
"mills" as they are termed, several varieties of cranes 
are used, in which both steam and electricity are em- 
ployed. The locomotive cranes are very valuable in con- 
nection with the industry, those at Proctor being pro- 
vided with a horizontal jib or arm of unusual dimen- 
sions. It is built of steel girders, and is so massively 
constructed that it will handle loads of several tons 
without difficulty. The most powerful crane employed 
by the Proctor company is of the Whiting pattern. As 
the photograph shows, it is electrically driven, having 
a bridge available for use, of no less than 180 feet, 
with an overhang on each side of the legs of 50 
feet, the distance between the legs being 80 feet. The 
crane travels on a track, and the loads are handled 
by two trolleys mounted on a bridge, each of 25 tons 
capacity. By means of an equalizing bar the trolleys 
can be connected and used in moving a single load, 
making the maximum capacity of the crane 50 tons. 
Material can be lifted to a height of 35 feet. This ap- 
paratus is principally used for loading trains, the cars 
being hauled beneath it, and the blocks quickly swung 
into position. In connection with the mills a crane of 
10 tons capacity is used, which is called a half-gantry, 
from the fact that one leg moves upon a rail at the 
edge of the loading platform, while the truck at the 
other end of the crane travels on a rail which is at- 
tached to the mill building. This arrangement affords 
a clear passageway in the center, so that the material 
can be carried in an overhang, and facilitates the load- 
ing of cars. 

At the Vermont quarries much of the marble is 
fashioned into tombstones, statuary, and other forms 



in the mills, which have been erected in some instances 
immediately over the beds. In the work of cutting 
the blocks pneumatic chisels are now extensively used. 
For cutting the slabs into suitable sizes sand-saws are 
used almost entirely. The saws are made of soft iron 
but without teeth, sand being substituted for the lat- 
ter. Operated by steam power the iron blades move 
back and forth, forcing the particles of sand against 
the material, and thus cutting it. The- sand is applied 
to the marble in a stream of water which is contin- 
ually poured upon the surface. The process is some- 
what lengthy, for from four to five hours are required 
to cut through a single foot, but the number of saws 
give this portion of the works a large capacity. It 
might be added that all of the sand used is brought a 
distance of several miles entirely by mechanical power 
and on its way is carried to a considerable altitude 
over a mountain by means of an endless cable carrying 
a line of buckets, which are automatically unloaded. 
The recent date at which this industry was under- 
taken on an extensive scale can be appreciated, when 
it is stated that in 1870 the census reports show that 
the total valuation of marble obtained from the Green 
Mountains of Vermont was but |130,000. At present 
one company alone extracts material yearly to the 
value of $2,500,000. Over three thousand hands are 
employed in all of the quarries and mills, while the 
total investment of capital represents nearly $5,000,- 
000; the value of the marble for buildings, statuary, 
monuments, and other purposes sent yearly from this 
district being nearly as much as the total investment. 



THE START OF THE BALTIC FLEET. 

The long-heralded setting out of the Russian Armada 
for the Far Bast has been signalized, at the very outset, 
by a fleet engagement, which is destined to rank as 
unique in naval history. We cannot recall another in- 
stance in which an admiral starting to the relief of 
a beleaguered and far-distant fortress, was so fortu- 
nate as to strike the first telling blow in home waters, 
and sweep through the enemy's lines, delivering his 
broadsides without the loss of a single man, or so 
much as the scratching of the war paint on his own 
battleships and cruisers. 

The collision occurred at night and in thick weather. 
Warned by the fate of the Port Arthur fleet, Admiral 
Rojestvensky and his staff were keeping a strict look- 
out for torpedo attack, when suddenly they were con- 
fronted by a numerous fleet of suspicious-looking craft, 
filled with uncouth men, some of whom were wielding 
sharp knives, while others were seen in the very act 
of hauling and pulling on objects that were floating in 
the sea. Here, then, was the enemy, caught in the very 
act of sowing mines in the path of his Majesty's bat- 
tleships. Despite the sudden peril that thus confront- 
ed it, the traditions of the Russian navy were nobly 
maintained. There was no panic — merely a sharp 
word of command — and the united broadsides of four 
of the very latest and most powerful battleships of 
the day opened with telling effect. After twenty min- 
utes of spirited and accurate firing, in which the 
greatest self-possession was shown by all ranks, the 
admiral, seeing that the enemy made no reply, steamed 
to the southward, leaving behind him two fishermen 
killed, several wounded, and one fishing boat sent to 
the bottom. It is generally agreed that naval history, 
ancient or modern, fails to furnish a parallel, either in 
brevity or effectiveness, to this Battle of the North 
Sea. 

Its effect upon the spirits of the beleaguered garri- 
son at Port Arthur must prove to be highly stimulat- 
ing; and there can be little doubt that such an astute 
admiral as Togo will make a mental note of the keen- 
eyed vigilance, dashing courage, and deadly efficiency 
shown thus early in its career by the Baltic fleet. 

As regards the material of which the fleet is com- 
posed, although it includes four battleships which we 
consider to be, in some respects, the best in the world, 
the fleet as a whole is composed of so many different 
types, that it is totally lacking in that homogeneity 
which tacticians of the modern school consider to be 
of prime importance to the effectiveness of a fleet. 
The most important element is, of course, the four 
recently-completed battleships of the "Borodino" class, 
ships that are very similar to the "Czarevitch," now 
sheltering, badly crippled, under the protecting wing 
of a neutral port. They embody, however, certain im- 
provements over that ship. The vessels are the "Boro- 
dino," "Orel," "Imperator Alexander III.," and "Suv- 
aroff." They carry four 12-inch and twelve 8-inch 
guns, besides a numerous battery of smaller rapid-fire 
pieces. The belt of Krupp steel varies from 9 inches 
amidships to 4% inches at the ends. The heavy guns 
are protected by 11 and 10 inches of armor, and the 
six turrets that contain the tw'elve 8-inch guns in pairs, 
carry six inches of armor. Theoretically, these ships 
are unsinkable by gun fire at ordinary battle ranges. 
In addition to the protective deck at the waterline, 
which is 4 inches thick, they have an upper protective 
deck, 2 inches in thickness, and the space between 
them is entirely filled with coat. Moreover, two verti- 
cal bulkheads of 4-inch armtr extend throughout the 



ship at about 8 or 10 feet from the side. Com- 
pared with the latest battleship designs of other na- 
vies, the secondary battery of 8-inch guns is too light 
for its purpose. Our own "Connecticut' carries sec- 
ondary batteries of 7 and 8-inch guns, the "Lord Nel- 
son" of the British navy carries ten 9.2-inch guns in 
its secondary battery, while the latest Japanese carry 
four 10-inch guns. 

The battleship "Osliabia" is practically a sister ship 
to the "Peresviet" and "Pobieda," now imprisoned at 
Port Arthur. She was half way on her voyage out to 
the Far Bast at the outbreak of the war, and was re- 
called because of the early naval ascendency gained 
by Japan. She is distinguished by an abnormally high 
freeboard of about 30 feet, and she would, of course, 
present a lofty target to the enemy. She is armed 
with four 45-caliber 10-inch guns and eleven 45-caliber 
8-inch guns, besides forty-six smaller pieces. Her belt, 
which extends almost to the ends, is of 9-inch Harvey 
nickel-steel, with a shorter 5-inch belt above it, extend- 
ing for a third of the length amidships. The 8-inch 
guns are carried in casemates protected by 5 inches of 
armor. The 10-inch gun is a powerful piece, but not 
by any means a match for the 12-inch wire-wound guns 
of the Japanese. The "Osliabia" carries two sub- 
merged and four above-water torpedo tubes. On trial 
she made a speed of 18.3 knots. The other two battle- 
ships are comparatively obsolete vessels, that could 
only find a place in a "scratch" squadron, such as 
this; the "Sissoi Veliky," built in 1894, is a ship of 
9,000 tons and 18 knots speed. She carries four 35- 
caliber 12-inch guns of low velocity and six 45-caliber 
G-inch rapid-fire guns. Her half-dozen torpedo tubes 
are carried above water. She has a partial belt of 18- 
inch Creusot armor, a deck 3 inches thick on the 
slopes, and 5 inches of protection to her 8-inch guns. 
The "Navarin," built in 1891, is a vessel of 10,000 tons 
and 18 knots. She carries four 12-inch guns of the 
same pattern as those on the "Sissoi Veliky," and eight 
45-caliber 8-inch pieces. Her 18-inch waterline belt 
and her 12-inch turrets are protected by the old com- 
pound iron and steel armor, whose resisting power is 
very small against modern artillery. Moreover, she 
is a ship of low freeboard and limited coal supply. It 
is quite a question whether the crack battleships of the 
Baltic squadron would not be better off without these 
two old' and inefficient "armorclads." 

Of the cruisers, two, the "Admiral Nakhimoff," of 
8.000 tons and 18% knots, and the "Dmitri Donskoi," 
of 5,880 tons and 15.5 knots, are old armored cruisers. 
The former was launched in 1885, and the latter in 
1883. The "Admiral Nakhimoff" was reconstructed 
in 1899, but she still carries the soft compound armor, 
as does the "Donskoi" also. The "Nakhimoff" is 
armed with "eight 8-inch and ten 4.7-inch, and the 
"Donskoi" with six 8-inch and ten 4.7-inch guns, of 
modern type. These two obsolete craft can never hope 
to stand up against the modern powerful armored 
cruisers of Japan, like the "Asama." 

The fleet also includes six protected cruisers, whose 
presence in the Far East can have only an indirect 
effect in raising the siege at Port Arthur. Their prov- 
ince will be to act the part played by the Vladivostock 
cruisers before they were put out of commission by 
Admiral Kamimura's squadron, namely, that of raid- 
ing the Japanese transports and merchant vessels. In 
this, because of their high speed, they can, undoubted- 
ly, prove very troublesome to the Japanese by dis- 
tracting the attention of the blockading fleets at Port 
Arthur and Vladivostock, and by constituting a men- 
ace to the Japanese communications by sea. The fleet 
consists of the "Aurora," of 8,830 tons and 20 knots, 
carrying eight 8-inch guns, sister to the "Pallada" and 
"Diana," now confined in Port Arthur; the "Oleg," 
of 8,250 tons and 23 knots, carrying twelve 8-inch 
guns, a new vessel of the "Bogatyr" type (the "Boga- 
tyr" went on the rocks at Vladivostock, was floated, 
and is now repairing at that port) ; the "Jemtchug" 
and "Izumrud," of 3,200 tons and 22% knots speed, 
carrying six 4.7-inch guns, sisters to the "Boyarin," 
sunk by a mine at Port Arthur or Dalny; the "Sviet- 
lana," of 3,900 tons and 21 y 2 knots speed, carrying six 
0-inch 45-caliber guns, besides the "Almaz," of 3,000 
tons and 25 knots speed, carrying six 4.7-inch guns, a 
sister vessel to the "Novik," of which we heard so 
much during the earlier Port Arthur operations. 

The fleet is proceeding to the Far East in two divi- 
sions, the smaller vessels, including the torpedo boats, 
going by the Sue- Canal and Indian Ocean, and the 
larger vessels going by way of the Cape of Good Hope. 
What will be the fate of the squadron? We must con- 
fess that, in view of its auspicious start, it is impossi- 
ble to predict with any semblance of certainty just 
what it may do. But one thing is certain — if it should 
succeed in navigating the 17,000 miles that separate 
it from the Far East, and should then meet and de- 
molish the well-seasoned ships and crews of Togo and 
Kamimura, raise the siege of Port Arthur, and trans- 
fer the command of the sea from the flag of Japan to 
that of Russia, it will have accomplished a feat that 
seems, even with the Battle of the North Sea fresh lu 
our minds, altogether beyond human possibility. 
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CATTLE GUARD FOB RAILWAY CROSSINGS. 

A patent has just been granted to Mr. S. H. Sum- 
merscales, of Winnipeg, Canada (Box 737), on a cattle 
guard for preventing cattle from straying onto rail- 
roads from public crossings. The cattle guard is so 
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CATTLE GUARD FOR RAILWAY CROSSINGS. 

arranged as to frighten the cattle away from the 
crossings, and thus effectually prevent their passage 
over them. The arrangement is clearly indicated in 
the accompanying illustration. At each side of the 
crossing is a series of hinged platforms, each series 
comprising a central platform between the rails and 
two outer platforms, one at each side of the track. 
These are separately hinged near their forward ends 
to one of the ties by means of rods passing through 
brackets on the platforms and supported in eyebolts 
in the ties. The rear ends of these platforms rest on 
the forward ends of another and a lower series of 
platforms. The latter are also hinged near their for- 
ward ends, but all on a single rod, and they are so 
connected as to swing together as a single platform. 
In operation, when an animal strays from the crossing 
and steps on the forward end of one of the platforms, 
the other end will fly up in front of it, and tend to 
frighten it away. But if this is not effective, and 
the animal proceeds past the hinge, the weight impos- 
ed on the forward end of the lower series of platforms 
will cause them all to rise in front of the animal, and 
thus effectually scare it off. A fence along each side 
of the railway prevents the animal from straying 
onto the track without first passing onto the hinged 
platforms. 



SOLAR MOTOR. 

A solar motor which has recently been invented by 
Dr. E. P. Brown, of Cottonwood Falls, Kans., is illus- 
trated in the accompanying engraving. The apparatus 
embodies some very useful improvements over solar 
motors as heretofore constructed. The large reflector 
may, in time of storm, be reversed and lowered as in- 
dicated in one of the figures, when it will present much 
less resistance to the wind, and thus escape injury or 
destruction. The invention also comprises other im- 
provements, as will appear from the description of the 




construction. Pivotally mounted at the left end of the 
base frame is a tower formed with two guide rails, on 
which a slide block is adapted to travel. The block is 
raised or lowered to the desired position by means of a 
rope attached thereto, which passes over a sheave wheel 
at the top of the tower, and is wound up on a drum at 
the base. The block supports one end of a tubular 
shaft, which at the opposite end is supported in a 
swivel bearing carried on a bracket fastened to the 
base frame. The reflector is mounted on this shaft by 
means of a pair of segmental racks, secured to the re- 
flector and adapted to mesh with suitable gearing car- 
ried in blocks on the shaft. The shaft at the center 
opens into a spherical boiler at the focus of the re- 
flector. Steam generated in the boiler is conducted by 
a pipe passing through the tubular shaft to an engine 
shown at the extreme right in the engraving. The 
tubular shaft carries a sprocket wheel, which has chain 
connection with gearing operated by a clock mechanism 
on the base frame. The clock train is driven by a 
weight suspended from the pulley at the top of the 
tower, and at intervals of two minutes it releases the 
reflector, which thereupon is rotated through a small 
angle by a second weight similarly hung. By this 
means the reflector is made to always bear the proper 
relation to the sun, so as to focus the sun's rays on 
the boiler. The vertical movement or inclination of 
the reflector is attained by operating the gearing which 
meshes with the segmental racks on the reflector. 



ODDITIES IN INVENTION. 

Spekd-Indicating Alarm. — A device has just been 
invented for notifying an automobilist, by the ringing 
of a bell, when his vehicle is exceeding a pre-deter- 



ATTACHMENT FOR BOLT-HEADING MACHINES. 

A useful attachment for bolt-heading or upsetting 
machines is shown in the accompanying engraving. It 
is a device for holding the metal blank in place until 
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ATTACHMENT FOR BOLT-HEADING MACHINES. 

the movable die is moved up to the work, thus per- 
mitting the operation to be much more rapidly per- 
formed than usual. The attachment comprises a 
bracket secured to the bed-plate of the machine, and 
which carries a supporting bar suspended over the 
dies. Secured to this bar is a finger adapted, when 
in operation, to hold the work in a fixed die. Mounted 
in hangers on the main bracket is a spring-pressed 
rod, which at its outer end is pivotally connected to 
the supporting bar. A lever mounted on the main 
bracket carries at its upper end an inclined or cam 
surface, which bears against the spring-pressed rod. 
In operation the blank on which the head is to be 
formed is placed from the front in the channel of 
the fixed die, and then the cam lever is operated 
either by hand or foot power to move the spring- 
pressed rod, so that it will swing the finger into en- 
gagement with the work. While so held, the movable 
die is closed by the machine, and then the heading 
and upsetting operation is done. As the movable die 
moves toward the fixed die, a slot in the former will 
receive the lower portion of the finger. After the 
operation on the blank, the movable die moves back, 
enabling the work to drop out, which, of course, re- 
lieves the pressure from the finger upon releasing the 
cam lever. Any length of bolt or rivet may be formed 
in a machine provided with this device by employing 
an adjustable abutment in the form of a screw, with 
the inner end passing into the die to engage with the 
end of the work. It will be evident that with this 
attachment work may not only be turned out rapidly, 
lint there will Its no waste material, as all short pieces 
can be used n,i in short work. Mr. Joseph Skelton, 
413 King Street, West Melbourne, Australia, is + lio 
inventor of this attachment. 




SPEED-INDICATING ALARM. 

mined speed limit, such, for instance, as the maximum 
limit fixed by law. It consists of a tube secured to 
the wheel of the vehicle and carrying a sliding weight 
therein, normally held against the inner end of the 
tube by a coil spring. When the wheel is in motion, 
the weight is thrown outward by centrifugal action, 
a distance varying with the speed of the wheel. When 
the speed limit is reached, the weight is thrown far 
enough to engage and make electrical contact with a 
screw held in an insulating block in the outer end of 
the tube. This screw connects with a contact piece on 
the wheel which, at each revolution, engages a sta- 
tionary contact on the vehicle frame. The circuit 
is thus completed to an electric bell, or an electric 
lamp if desired, to draw the attention of the automo- 
bilist. The tension of the spring may be adjusted to 
provide for any speed limit desired. 

Bkeaij Mixer and Kneader. — A Connecticut inventor 
has just received a patent on the improved bread 
kneader which we illustrate herewith. It comprises 
a vessel, formed with a clamp-receiving socket under- 
neath its bottom, by which it may be permanently se- 
cured to a table or the like. At the top of the vessel 
is a detachable crosspiece, in which the operating 
crank of the machine is journaled. Depending from 
this crank is the beater, composed of a rod, bent to the 
form indicated. When the beater revolves through tlio 
mass of dough in the vessel, the dough is rolled over 
and over by the beater. If, however, the dough is too 
stiff to stick to the bottom of the vessel, it will be car- 
ried round and round without any rolling action. To 
prevent this the inventor has formed a number of fm- 




BREAD AND DOUGH MIXER. 

gers in the bottom of the vessel, which impede slid- 
ing movement of the dough, and insure being rolled 
by the beater. 

FoLuiwci Door. — The accompanying illustration 
shows an improved folding door, which operates some- 
what on the lazy-tongs principle. It comprises a series 
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Of door sections, which are secured at their outer ends 
to a series of bars joined to form lazy-tongs. The 
upper members of the lazy-tongs are pivoted on fixed 
pins, and the inner joints of the lazy-tongs carry roll- 
ers, which engage grooves in the vertical guide pieces 




FOLDING DOOR. 

provided at each side of the door frame. The guide 
pieces at one side are broken away, in the illustra- 
tion, to show detail. A counterweight is secured to 
a couple of cords, which pass over pulleys at the top 
of the door frame and are attached to opposite sides 
•f the folding door near the center. The travel of 
the counterweight, it will be evident, amounts to one- 
half of the travel of the lowest door section, due to the 
multiplying motion of the lazy-tongs. A person may 
thus, by a short pull on the counterweight, raise the 
door to its full open position. 

Ax Head. — A Pennsylvanian has recently devised a 
new type of ax head adapted to reduce friction between 
the ax and the wood, by reducing the bearing surface 




NOVEL AX -HEAD. 

of the ax to a minimum. A series of grooves or re- 
cesses are cut in the face of the ax close to the cutting 
edge and back of these grooves the face is hollowed 
out as indicated in the accompanying illustration. 

Flash-Lamp. — We show herewith a convenient type 
of flash-lamp arranged for producing light by the 
burning of chemicals. From the sectional view it 
will be seen that the lamp comprises a burner head, 
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consisting of a central chamber provided with two 
valved ports, one leading up to a nozzle which pro- 
jects centrally through a pan at the top of the lamp, 
and the other to a coil of pipe lying above this pan. 
The coil is provided with a series of openings on its 
underside, through which the chemicals may pass out 
onto the pan. In operation the chemicals, which are 
supplied to the central chamber of the lamp, may, by 
proper manipulation of the valves, be permitted to 
pass up either through the nozzle, or through the 
coil, where they will be ignited. In the latter case a 
ring of flame will be produced above the pan. For the 
purpose of adjusting the valves when the lamp is 
supported above the reach of the hand, operating rods 
are provided which have worm gear connections with 
the valve stems. 

Came-Handle Cameua. — A German inventor has re- 
cently produced a magazine camera, which is contained 
within the handle of a cane. Cane-handle cameras were 
invented a dozen 
or more years 
ago, and were de- 
signed especially 
for travelers. 
However, they 
proved impractic- 
able, owing to the 
fact that but a 
small supply of 
plates o r films 
could be carried 
at a time in the 
cane. The camera 
illustrated uses 
rolls of films, a 
number of which 
may be stored in 
the hollow crook 
of the handle. 
The film passes 
from its roller in 
the magazine over 
a plate, which 
guides it in the 
focal plane for 

exposure, and thence it is taken up on the receiving 
spool in a chamber below. When the entire film has 
been exposed upon the receiving spool, the side face 
of the cane handle is removed. The exposed film roll 
is then taken out, and a new one moved to position 
for use immediately back of the guide plate. 

Book-Suppoet. — The number of patents on book-sup- 
ports does not seem to diminish. We show herewith 
one of the latest inventions in this line. It comprises 




CANE-HANDLE CAMERA. 




BOOK-SUPPORT. 

two leaves, hinged together, one of which is secured 
to an adjustable standard. The other leaf carries a 
stop piece, against which a book may he supported. 
When desired, the occupant of the chair may push his 
hook or writing material on to the relatively station- 
ary leaf, and then fold over the movable leaf thereon, 
so that his work will always be handy wTu n the occu- 
pant resumes his seat. The book-stop on tne movable 
leaf causes a space to be formed between the leaves 
when the book-support is folded. The book-support is 
provided with the usual vertical and angle adjusting 
devices, and is secured to the chair by a clamp. 



FLASH LAMP. 



Brief Notes Concerning Patents. 

Charles Cranston, of Brooklyn, the inventor of the 
first under-cutting paper machine used in the United 
States, died recently at his home in Brooklyn. He 
was also the inventor of numerous other features 
of paper machinery, and for thirty years has been the 
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head of a machine plant at Williamsburg. During the 
war of the rebellion, he was closely associated with 
President Lincoln and for some time was the chief 
engineer of the President's yacht. He entertained 
such pronounced views on the subject of slavery that 
he narrowly escaped lynching at the hands of a mob 
during the excitement following the John Brown 
raids. 

Steel fishing rods have been brought to such a state 
of perfection that they are now being sold extensively 
in the place of those of bamboo. It is said that they are 
handier to carry and are better balanced and can be 
weighted to suit the most fastidious taste. These rods 
are made of the finest tempered steel tubing, japanned. 
The eyelets are of German silver wired to the rod. 
The handle is of cork, the same as used on the wooden 
rods, but the joints are much superior to those of the 
bamboo, as the smaller section sinks three inches into 
the larger one, which makes it practically impossible 
for the rod to become disjointed when bent in use. 
It is said that the steel rod is much more sensitive 
than the wooden one and that every movement of the 
fish can be felt by the angler. 

A patent has been recently issued to A. B. Hunkins, 
of Winona, Minn., for an improvement in the manner 
of printing the name and address on newspapers which 
are to be sent through the mail. The device is to be 
attached to the perfecting press, and the name and 
address of the subscriber is printed at the same time 
that the paper is impressed. The printing wheel by 
which the impression is made is moved intermittently 
instead of continuously, as does the cylinder of a 
press. The new invention makes use of the linotypes 
made by the typesetting machines which are in gen- 
eral use in all parts of this country. It automatically 
takes one of these bars of metal from the storage 
galleys, inserts it in the printing wheel, and after the 
printing operation is completed, returns the line to 
the galley. It requires the attention of but one oper- 
ator, who sets the galleys on the machine and removes 
them after use. The capacity of this machine is 
24,000 separate addresses per hour. 

All of the electrocutions which have taken place in 
the State of New York have been under the active man- 
agement of Electrician E. F. Davis, who installed the 
chair and who owns the patents covering the device. 
These functions have been absolutely dependent oil 
the gentleman's presence; and as the time for one 
of these affairs approached, there was always a fear 
that Mr. Davis would fail to be present. He has of- 
ficiated at the electrocution of over seventy murderers. 
Two years ago the Legislature of the State appro- 
priated $10,000 with which to purchase the machine 
and the patent rights, but at that time the inventor 
refused to sell. Since then, however, Mr. Davis has 
reconsidered, under the persuasion of Superintendent 
Collins, and has agreed to accept the sum. The last 
appropriation having gone by default, it is now neces- 
sary to make a new one, and the next session of the 
Legislature will be asked to do this. 

The tower portion of the Madison Square Garden is 
being remodeled at a cost of $10,000, for the pur- 
pose of affording increased laboratory facilities for 
Cooper Hewitt, son of the late Abram S. Hewitt and 
the inventor of the system of electric lighting which 
bears his name. Mr. Hewitt has had his workshops 
in the tower of the Garden for some time, and it was 
there that the Cooper Hewitt lamp was developed. 
The inventor now occupies the first, sixth, and seventh 
floors, and the improvements which have begun will 
give him the use of the remaining part of the tower. 
The alterations call for the entire remodeling of the 
tower. Additional floors will be put in, and the win- 
dows, which are now entirely ornamental, will be sup- 
plied with plate glass. The spiral staircase leading to 
the observation floor will be changed, and fireproof 
partitions will be erected. The Cooper Hewitt lamp 
is now largely used for the illumination of photo- 
graphic studios and shop windows. 

For years the planter and the spinner have been 
united in the hope that some one would invent a 
"roller" gin that would do the work, while ginners of 
cotton have recently been eager to get hold of some 
power capable of making a commercial or "compressed" 
bale in the ginhouse. It is universally admitted that 
the saw-gin is almost, if not quite, as barbaric a de- 
spoiler in the separation of the cotton fiber from the 
seed as is the "compress" in forming the bale that 
is now bought and sold on the exchanges and shipped 
to the factories of the world. It is contended that the 
saw-gin actually wastes or destroys over G per cent of 
all the cotton raised in the Southern States. That 
meant this year the destruction of at least $50,000,000 
worth of property belonging to the farmers of the 
South. Again, it is claimed that by maltreatment and 
rough handling the saw-gin deprives the cotton fiber 
of 40 per cent of its tensile strength. Mr. Edward At- 
kinson says that under present conditions fully 75 
per cent of the fiber's initial strength is destroyed. — 
Thomas Grasty in Southern Farm Magazine. 
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RECENTLY PATENTED INVENTIONS. 
Of Interest to Farmers. 

BlflBIIIVE. — C. Lttdloff., San Pedro de las 
Pints, ». F., Mexico. This beehive is particu- 
larly adapted for use in places where there 
are sudden changes of temperature, as in the 
high tablelands of Mexica, where hat days are 
fallawed by cald nights. Such canditians cause 
the lass af bee swarms every year by spring- 
dwindling if the bees are kept in hives af the 
constructian which allaws the sudden changes 
at' the auter temperature ta influence the life 
af the bees in their habitatians. 

STACKER. — L. A. Lamb#KN, Scattsville, 
Kan. Mr. Lamborn's inventian relates ta a 
stacking apparatus adapted mare particularly 
for the handling af bundled grain. The 
stacker is simple, partable and effective in op- 
eration, and may be successfully ape rated by 
ane attendant at the pawer mechanism, this 
person alsa varying the inclinatian af the 
carrier frame, and anather ta manipulate the 
chute. 



Of General Interest. I 

PHOTOGRAPHIC CAMERA.— M. NiSll, 
New Yark, N. Y. In this case the inventian 
relates ta impravements in cameras, an abject 
being ta pravide a camera af navel farm and 
constructian and af a size ta be readily carried 
in a vest-packet. A further abject is ta pra- 
vide a. navel film-strip halder, with means far 
aperating the same ta mave the strip, whereby 
new ar unexpased surfaces are braught ta ex- 
pasure pasitian. 

PROCESS OF MANUFACTURING ARTI- 
FICIAL STONE FROM MAUNE8IT.— <\ 
Gkoi hn, linn, Germany. This inventian has 
reference ta a pracess af manufacturing arti- 
ficial stane fram axychlarid af magnesium, and 
it is distinguished fram the pracesses hereta- 
fare in use by praviding means whereby the 
sweating and efflorescence and the subsequent 
cracking af the stanes as heretafare manu- 
factured is avaided and the stanes are given 
an increased hardness. 

TOY SANK.— A. Fonts, New Yark, N. Y. 
In carrying aut the present inventian Mr. 
F'ants has particularly in view the pravisian 
af an article such as tay banks, safes, ar the 
like, the parts af which are sa correlated and 
arranged that when ance a cain has been de- 
pasited in the bank it will be impassible ta re- 
mave the same withaut a daar provided far the 
purpase ar destraying the bank. I 

INBICATOR-CHART FOR BUSINESS EX- j 
CHANCES.— A. J. MelAvkink, New Orleans, : 
La. Tke improvements in this case have ref- ■ 
erence mare especially ta charts ar beards far ! 
use by campanies ar exchanges engaged in ; 
buying and selling — say grain, cattan, or ail, \ 
for instance ; and the principal abject is to 
provide means far visually indicating bath 
buyers and sellers af gaads, which particular ! 
offer far the purchase ar sale may be accepted 
by each buyer ar seller and alsa ta pravide a j 
board whereby business may be transacted be- i 
tween buyers and sellers even if ane of the twa | 
parties shauld be absent and alsa arranged and ' 
operated sa that nane but the clasers will 
know by wham the afters are made. 

IONVELOP AN1 LETTER SHEET FOR 
SAME. — G. Archibald, New Rachelle, N. Y. 
The inventar's purpase is to pravide a can- 
st ructian af an envelap and a letter ar bill 
sheet especially adapted thereto which will 
admit af a falding stub farming a partian af 
the letter ar sheet after having been addressed : 
an ane ar bath sides ta be passed thraugh ■ 
openings in the envelap when the letter ar bill ! 
is placed therein and the stub be secured at the 
outer face af the envelap in a manner ta dis- 
close an address, rendering it unnecessary ta 
write ar print the address an the envelap. 

PTIZZLM — E. G. Jackson, San Francisca, j 
Cal. In this puzzle a series af slides are pa- ; 
sitianed upan a frame with their Raman 
numerals in irregular arder, and they may 
then be rearranged in cansecutive arder by re- 
leasing, say, "V" and "X' by certain means,- 
then releasing "VI" and 'VHP' by certain 1 
means. Without disengaging mare than ane end 
of each slide at a time these may be braught inta 
the d :sired arder. Cansiderable ingenuity may 
be invalved in accainplishing the purpase af 
this entertaining device. 

METAL DAM.— J. L. IIolmes, Butte, Mant. 
The abject af the improvement is to pravide a 
dam mare especially designed far use in can- 
yans, streams, and ather waterwa.vs having 
steep ar slanting banks, which dam can be 
readily set up, is exceedingly Strang and dur- 
ahle, and is arranged ta dispense almast en- 
tirely with the use af masanry and ta allaw af 
building the dam without seriausly interfering 
with the natural flaw af water in the water- 
way. 

POST-CHECK CPKKENCY. I. ». WoR- 
i:i;si-i:k, Pittsburg, Pa. This inventian relates 
ta that class af currency #r maney which is 
designed to lie changed by the halder thereaf 
into a check payable anly ta the payee named 
thereon. The abjects af the past-check cur- 
rency as naw cantemplated are nat accam- 
plished, and the system is withaut practical 
efficiency in its present canditian. It is neces- 
sary ta devise same simple means which rend- 
er's the past-check nate after it has been ance 
transfarmed by the halder inta a check pay- 
able ta the payee named thei-ean recagnizable 
at a glance and absolutely incapable af being 
again transfarmed inta a clase resemblance 



af the unchanged past-check nate. Mr. Wor- 
cester accamplishes this abject, 

BOTTLE. — R. G. Mavis, Hat Springs, Ark. 
This battle is sa canstructed that after dis- 
charge af its ariginal cantents it cannat be 
refilled. The battle is provided with a valve 
which , leaves its seat ta allaw the liquid ta 
pass freely aut. Shauld an attempt be made 
ta refill the battle by placing it in liquid or 
by farming a vacuum in the battle and then 
inserting it in liquid, the liquid will farce the 
valve tightly against its seat, and thus pre- 
vent refilling. 

CLOSURE FOR AIR-SHAFTS. — M. Scholl 
and B. Guo-nkkld, New Yark, N. Y. The prin- 
cipal abject af the inventian is ta pravide an 
improve* apparatus whereby air shafts in 
buildings may be automatically divided into 
sections corresponding to the floors of the 
building, whenever fire enters the airshaft to 
any considerable extent. The invention also 
provides means at each floor for automatically 
closing the air-shaft at that point, when de- 
sired. 

GARMENT-CLASP. — J, P. Wilson, Chicago, 
111. The invention relates t o clasps that afford 
gripping ends for garment or hose supporters 
and has for its object to provide novel details 
of construction for a garment clasp that adapt 
it for a very reliable engagement with the gar- 
ment, avoid injury to the most delicate fabric, 
and permit a quick and convenient release of 
the material engaged by the clasp. 

PEltPETl'AL CALENBAR.— T. O'Hii.M.oir- 
nkhwt, San Jose, Cal. The purpose of the in- 
vention is to provide a simple and accurate 
form of perpetual calendar that may be set for 
any month in any year, leap year included, 
and in any century within the scope of the 
calendar, and the day of week of any date 
may be quickly and readily ascertained with- 
out calculation on the part of the operator. 

T R I G • N O M i: T RICAL METER.— II. C. 
I'i:iU'Y, Natchitoches, La. This meter is de- 
signed for use by surveyors in the field for 
finding, without calculation, the distance to 
any remote object, or the height of an object. 
It is also serviceable in schools for tin 1 clearer 
teaching of trigonometrical functions, since it 
shows for any angle the just proportions be- 
tween the different lines within and without 
the circle to the radius. 

COUPLING. F. J. Carney, New York, N. 
Y. Mr. Carney's invention relates to couplings 
adapted more particularly for use in connect- 
ing the piping of such receptacles as set 
urinals. Its principal objects are to provide 
a device of this class wh'ich may be readily 
applied and removed and which will preserve 
the integrity of the joint. 

WHIRLING TOY.— S. Iristow, Topeka, 
Kan. The toy consists of a cone-shaped body, 
provided with vanes around its base edge, and 
attached by a cord to a rod. When the toy is 
held in the wind, it will be forced outward by 
the wind which impinges against the vanes, 
causing the toy to rapidly rotate. 

SEPARABLE HINGE.— S. F. Misek, New 
York, N. Y. The primary object of Mr. Meek's 
invention is the provision of a simple and 
(■heap construction, wherein one of the two 
leaves of a lijnge may be quickly connected 
to oi' disconnected from the other, without 
removing the pintle, and at the same time the 
two leaves remain in engagement under normal 
conditions in the set-vice of the article. The 
hinge may be so manipulated as to overcome 
the practical difficulty met by expei-ienced 
workmen in hanging a door by ordinary hinges, 
this difficulty consisting in bringing the hinge 
leaves on the door simultaneously into engage- 
ment with the hinge leaves on the jamb. 

TOY.— S. .fiiuno, New York, N. Y. The 
purpose of this invention is to provide a toy 
in which a transparent cylinder is provided 
having means by which a ball or other rolling 
object passes and lodges in pockets or passes 
through openings in any one of a series of 
disks or rotating receivers mounted to revolve 
in the cylinder and finally passes out through 
the base for the cylinder, having apertures 
therein and a depression arranged around the 
apertures, which apertures lead to exposed 
chambers in the base, any one of which may 
finally receive the ball. 

Household Utilities. 

HEI ) OR C«UCIL— F. W. HoKCKHii, Oak- 
land. Cal. The object of this invention is to 
provide a bed, couch, sofa, or the like, which 
may be readily adjusted from the horizontal 
\ to any desired inclination. This end the in- 
ventor a 1 tains by certain novel devices mount- 
ed on the bed-frame and having connection 
I with a supplemental or slat frame, which is 
i pivoted on the main frame and which carries 
the mattress and bedclothes, 

EGU-P.EATEK. \V. V. Paley and T. II. 

ISt.'SSEY. Charters Towers. Queensland, Austra- 

j lia. In this patent the invention relates to 

! improvements in a culinary device for beating 

j eggs, for boMting and mixing compounds for 

1 sponge and other cakes, and for beating milk 

' or for any kind of substance. The primary 

■ object of the improvement is to produce a 

! simple, convenient, and cheap article for 

rapidly and easily beating food substances. 

j WATER CLOSIOT BOWL.— M. ». IIhlfbich 

and F. W. Ki\>;si'.ri;v, Evansville. Ind. In 

this case an object is to provide a construction 

for washing down the closet without or with 

siphonic action, to do away with all splashing 



and agitation of the contents, to avoid noise 
incident to flushing the ordinary closet, and 
to provide for flushing from the rim after the 
contents of the bowl or trap-seal have been 
discharged. 

WATER-CLOSET BOWL. — R. Schmalmack, 
Evansville, Ind. This invention relates to an 
improvement in wash-down water-closet bowls, 
its object being to produce a device wherein 
the flushing-water is divided into two parts, 
one going to the rim outlet and the other to 
the bottom outlet. It may be used equally 
well on wash-down bowls employing siphonic ; 
action, as well as those without such action, 
and materially increases the efficiency of both 
types of bowls. 

h"0#'f-TUP.. — J. A. Cal»well, Rochester, , 
N. Y. The object in this instance is to pro- j 
vide a tub that may be readily placed in an ! 
ordinary or large bath-tub and having a drain- 
nipple adapted to engage in the bath-tub drain- 
pipe, thus permitting the running off of water 
from the foot-tub without danger of any other 
water passing into the large bath-tub and pos- 
sibly spoiling the same. 

Machines and mechanical Devices. 

• RILLING - MACHINE. — F. P. Heplek, 
Crescent City, Cal. Mr. Ilepler's invention is 
in the nature of an improved rock-drilling ma- 
chine of that type iu which a set of rotating 
hammers are made to act upon the end of the 
drill-bit and the latter, is turned and also in 
which means are provided for forcing a con- 
tinuous stream of water into the drill-hole be- 
side the drill-bit to soften the rock and to 
clear out the cuttings, so that the operation 
may be continuous. 

BRICK-REPRESSING MACHINE.— C. W. 
Puuh, Veedersburg, Ind. It is the object of 
this improvement to provide a machine which 
is adapted for automatically repressing bricks 
with great rapidity and economy of time and 
labor. The bricks are received upon a travel- 
ing feed-belt and carried forward to dies by 
which they are repressed and then automatical- 
' ly discharged and deposited upon a conveyor 
by which they are removed from the repress- 
ing machine. 

APPARATUS FOR FORMING THREABS 
ON GLASS.— I-". Wackknitijtii, New York, N. 
Y. This apparatus is intended for forming 
I screw-threads of any desired pitch and form 
I on glass cylinders, rods, and other round ob- 
I jects. The inventor has discovered that by pro- 
viding a tool in the form of a disk composed 
of a homogeneous substance sufficiently bard 
to cut oi- grind into the glass, by driving this 
I tool revolubly at a high rate of speed, and by 
feeding the work against the periphery of the 
tool he is enabled to form a thread of any 
desired sort around the surface of the work. 

CLOTH-CLEANING BRUSH FOR FLOUR- 
BOLTING MACHINES.— L. Joxks, Columbus, 
Ohio. One purpose of the invention is to sup- 
! ply each sieve having a cloth with an inde- 
pendent cleaner. Another is to provide each 
sieve with an automatically-operating brush 
which derives its impetus from the motions of 
the sieve-box, the same being propelled back- 
ward and forward by the arrangement of its 
mechanism so as to subject the entire surface 
of the bolting-silk to the continual action of a 
brush or brushes, which brushes many be sus- 
tained in position by bolts and springs or 
other suitable devices. 
1 BASKET - MACHINE. — C. Enbisuc;, St. 
1 Joseph, Mich. The invention relates to basket- 
| machines, the object of Mr. Enberg's several 
1 improvements being to render the machine, as 
I far as practicable, automatic and to present 
certain points of advantage'. This machine has 
been tried in actual practice, and it is found 
that the two hand-levers are quite adequate 
to handle it, thereby making its action to a 
great extent automatic. 

1 SLACK -THREAB CONTROLLER FOR SEW- 
' TNG-MACIIIXES.— II. Maxnixc;, la Foster 
! Lane, London, England. This invention re- 
| lates to the lock-stitch sewing-machine de- 
i scribed in an application for a prior United 
States patent, in which all the movements are 
derived from only three cams and practically 
the entire operative mechanism is situated be- 
neath the work-plate. The present invention 
relates to an improved take-up device for the 
■; thread. 

' BARREL SOAKING ANB RINSING MA- 
CHINE. — H. Rhixingiok, New Orleans. La. In 
this case the invention refers to washing ap- 
paratus ; and its object is to provide a machine 
arranged to subject the exterior and the in- 
terior of a barrel or like package to the action 
j of hot or cold water for soaking the package 
! and thoroughly cleansing and rinsing the same 
in a comparatively short time and without the 
aid of skilled labor. 

STONE-SAWING MACHINE. .7. B. Han 
lky, New York, N. Y. In this patent the ob- 
ject of the invention is the provision of a new 
and improved stone-sawing machine arranged 
for making straight or curved cuts in the 
; stone block to cut the latter to any desired 
I shape. The invention consists of novel feat- 
| ures and is intended to efficiently serve the 
, purpose for which it is designed. 

TPRE -WELDING MACHINE.— W. Bykd, 
• Winnipeg, Canada. Mr. Byrd's improvement 
has reference to a machine which upon chang- 
ing the tools thereof may be employed either 
for cutting tubing or for welding together two 
sections of the same. It belongs to that class 
in which the tube to be welded is placed over a 



mandrel and welding tools are driven around 
the outer surface of the tube at the point of 
the weld. 

VISE. — C. II. Rrirrs, Wausa, Neb. In this 
patent the improvement relates to a class 
wherein the jaws of the vise are closed by foot- 
pressure, and has for its object to provide 
novel details of construction for a vise of the 
character indicated which adapt it to grip and 
hold articles very firmly and permit their re- 
lease by slight manual effort. 

Prime Movers and Their Accessories. 

STEAM-TRAP. — R. B. Tackahkiihy, Lewis- 
ton, Me. The invention provides a novel man- 
ner of mourning one element of the means for 
transmitting movement of the float so that this 
element may be readily and fully adjusted from 
the exterior of the trap, thus regulating the 
level to which the water is allowed to rise. A 
novel diaphragm is also provided for operating 
the outlet valve, this arrangement avoiding 
the use of the stuffing box and the friction 
incident thereto. 

COOLING ANB LUBRICATING CRANK- 
CASE ENGINES.- R. L. Kowman, Pineville, 
Ky. In crank-case steam engines of the usual 
type great difficulty has been experienced in 
keeping the bearings cool and properly lubri- 
cated. The present invention provides a novel 
process and apparatus for cooling and luhri- 
cating the bearings, in which the crank-case is 
never allowed to reach a high temperature and 
the oil is neither emulsified nor cooked, but is 
constantly removed in normal condition from 
the crank-case as it accumulates, and is sepa- 
rated by gravity and used over and over again, 

LUBRICATOR.— E. Ci.akk. Winslow, Ari- 
zona. Mr. Clark's invention is an improvement 
\a lubricators especially designed for use in 
connection with the relief valve of a loco- 
motive steam chest for the purpose of feeding 
graphite or other lubricant into the valves or 
cylinders of the locomotive, while the latter is 
drifting with the steam shut off. 

COOLING MECHANISM EOR EXPLOSIVE- 
ENGINES.— F. Kii.woii, Oak Cliff, Texas. This 
invention relates to a means for air-cooling 
cylinders of internal-combustion engines and 
other machinery. The leading feature is tin; 
formation in or on the cylinder walls of an 
air passage or passages and in so arranging 
parts that movement of piston brings a circu- 
lation of air through this passage, such circu- 
lation extending into interior of cylinder to 
cool piston as well. Preferably, and especially 
in case of adaptation to interna I -combiision en- 
gnes, the engine balance-wheel is for ui<d with 
fan-blades. T Ipse act at mouth of ai'r-pn^sa^'c 
to accelerate air current and assist action of 
piston with respect to such contents. Com- 
pared with other systems now used, this me- 
chanism, owing' to positiveness and thorough- 
ness of air circulation, must give much greater 
efficiency. 

- - 
Kail vi a y& anil Their Accessories. 

METAL CKOSS-TIIO AND KAIL FAMTEN- 
Elt. IS. S. Sawyhk. 101 I'aso, "Vxus, and C. C. 
IJrLL, Albuquerque, New Alex. The object in 
this case is to provide details of construction 
for a plate-metal cross-tie and track-rail-fast- 
ening means that engage the lie, whereby thn 

i cross-tie is afforded means that adapt it. for 
the support of a heavy weight, although a 
limited area and weight of plate metal Is used 

i in its construction; and the track-rails are 

I held secured on said cross-tie in a roll a bit! 

1 manner, which permits removal of the track 

1 rails as occasion vei|iiJM>*. A further object 
is to so construct the fastening means thai 
rails of different weights and thickness of rail- 
basses may be clamped upon the improved cross- 
tie. 

COMBINED CHECK HOLDER ANB MATCH 
PLATE.— M. J. I!i:vann, New York, N. Y. The 

i invention of Mr. levans relates to a combina- 
tional device capable of use both as a check- 

I holder and as a match-plate. His invention 
also consists of certain improvements in the 
device considered as a 'chock-holder." The 
device enables a passenger to remain undis- 
turbed in regard to care of check and free io 
read or conduct himself in any way desired. 
The match-plate is mounted very conveniently 
for his purposes. 

Pertaining to Vehicles. 

COftirOI'NB VEmCMO-WilEKL.— K. M. 
DuvKit, Oswego, N. Y. The object of the in- 
ventor is to provide details of construction 

: for » wheel for use on railroad-cars, traction- 
engines, automobiles, road-wagons, or vehicles 
designed to travel over uneven roads or be 

I moved over soft ground on a road or in a field 
and which in service will minimize the power 
required to propel or draw ihe vehicle, and 
furthermore, to render the movement smooth 
and adapt it to maintain an upright position 
traveling over a rough or inclined road bed. 

PKOTECTOU FOll PNEUMATIC TIKES.— 
J. Ii\ ItuK.vA.M. Madison St a i ion. Ala. Dr. 

: Eurnam's invention belongs to the class of 
protectors for elastic wheel tires of automo- 
biles, bicycles, and other vehicles, which are 
adapted for application to Ihe tread of such 

I tires without inclosing the body of the same, 
and whose purpose is to prolong the life of 

l Hi" tire by taking most of the friction and 
wear incident to use. 

Note. Copies of any of these patents will 

I be furnished by Munn & Co. for ten cents each. 

I Please state the name of the patentee, title of 
the invention, and date of the paper. 
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HEAD THIS COLUMN CAR K FULLY.— You 
will and inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing- the information. In every case It Is neces- 
sary to give the number of the inquiry. 
ITIUNN 4k CO. 

Marine Ir»n W»rks. Chicago. C.ital»eue free. 

ifnquiry No. 6l26.-F»r *u»tati»ns *n packing 

lint 111 prirts, als* t»r the necessary machinery iu put- 
Ling them together. 

Autos.— Duryea P«wer Co., Reading, Pa. 

Inquiry No. fi 1 'J 7.— For makers «f tire-setting 
uad Shrinking machines. 

,G U„ S." .Metal Polish. Indianapolis. Sam Dies free. 

D'llfllilrv \Oi 61i£S.— F*r parties t» manufacture 
agricultural implements in (U&ntities. 
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frJVotes _ 
and Queries. 
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Harrington A King Perforating 



Perforated Metals 
Co., Chicago. 

Inquiry No. 612*1.— For makers of iron tanks for 
storing water, about 50 barrel caoaciiy, fur country resi- 
dence. 

Handle A Spoke Mchy. »ber Mfg. Co.. It Bell St., 
Chagrin Falls, O. 



For makers of outfits for plat 



Inquiry No. 6130. 

ing silverware. 

If it is a paper tube we can supply iL. Textile Tube 
Company, Fall River, Mass. 

Inquiry IVo. Gl.'Il.— F'orail engine of the vertical 
inverted, fore and aft cumpound or triple expansion 
type, having higb-uressure cylinder about 4 in ones dia- 
meter an«t 4 to 4% inches stroke, with proportions of 
intermediate mill low pressure cylinders suitable to work 
an initial pressure as hiirh as 7#[) pounds to run the 
engine at about 4M pouima under ordinary work. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montoelier, Vt. 

Inquiry No. (i 1 li'-i.— For makers of wire nail-malt- 
ing machines. 

Agents wanted to sell the Ryede puzzle. Sample by 
mail for 10c. Ryeie Specialty Work-*, Rochester, N. V. 

Inquirv No. 6133.— P'or makers of pucket electna 
lights, having the liquid system, not dry battery. 

If you wish to buy patents on inventions or sell 
them, write Cuas. A. Scott, 340 Cutler Building, Roch- 
ester, N. V. 

Iniltliry i\o. 6134.— For manufacturers of Ger- 
rnoii silver seamless kard-drawn tubing 313-10 inches 
O. JD. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw macb. work, etc. 
Metal Novelty Works, 43 CanVl Street, Chicago. 

Inq uiry No. 6 1 35.— For makers of "Feather 
Weight Stereo, ypes." 

Patented inventions of brass, bronze, composition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 

Inquiry No. 6136.— For the address of the "Union 
Cash Register Co." 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Sngine is built by the Dti La Vergne Machine Comoany, 
Foot of East 13Sth Street. New York. 

Inquiry No. 61 37.— F»r manufacturers of ma* 

chiiierj for making mandolin and guiiar bass strings. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties,, machin- 
ery an* tools. Quadriga Manufacturing Company, 18 

South Canal Street. Chicago. 

Inquiry No. 61 -3S. — For the present address of 
the Tower Coupler Co. 

Adding, multiplying and dividing machine, all in one. ! 
Felt & Tarrant Mfg. Co., Chicago. 

Inquiry No. 613!!.— For parties handling mail 
order novelties. 

WANTED.— Address Of the makers of latest machines I 

for curling hair lor upholstery purposes. C. Nolan & ; 
Suns, Devonshire Street, Cork, Ireland. 1 

Inquiry No. (i 1 -10. — For an apparatus for quickly ! 

de.oi milling Uio intrinsic: value of various coals. ! 

Fou. S.xli:. — Patent on wood split pulley can be ] 
bought at, a bargain. There is none better manufac- : 
tured. Address F.J. lianford, 22 State St., Seneca Falls. 



Inquiry Xo. 6141.— ('"or manufacturers of cast 
steel wheel centers for locomotives, tenders and wa- 
gons. 

Complete Machine Shop for Sale.— For manufactur- 
ing small articles and novelties. With stock of good- 
selling novelties and all orders. Price $&3U0. A. Weg- 
ener, 4,12 E. 71st Street, New York. 

Inquiry No. 614^.— Wanted, to purchase or lease 
on royalty a good patent, preferably in me hardware 
line. 

UtW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn A Co., 3(il Broadway, 
New York. Free on application. 

Inqnify No. fl|4.'3.— For parties to make soft rub- 
ber goods, such as toy balloons. 

Inquiry No. 6144.— For makers of plate mirrors 

suitable for mantels. 

Inquiry No. 6145.— For manufacturers of a cot- 
ton candy-making machine. 

Inquiry No. 6146. — For makers of small lamp 
chimneys used in .'ailroad signals. 

Inquiry No. 6147.— For dealers in stag horn for 
handles of knives; either cut in lengths or whole 
horns. 

Inquirv No. flllS. F:ir manufacturers Of the 
" American H»rse ^iiutfeL" 

Inquiry No. 6149.— For machinery for making 
slat au«t wire fencing. 

Inquirv No. 6150.— For makers of the " Black 
Diamond" incandescent gas mantles. 

Inquiry IVo. 6151*— For wholesale dealers in sup- 
plies for making tisbing poles, as split bamboo, handles, 
etc. 



For manufacturers of wood- 



Inquiry No. 615'J.- 

workmg machinery. 

Inquiry Nn. 6153.— For manufacturers of holl- 
ers, en iues, dynamos, lncan descent lamps, pumps, 
wire, cord, sockets, etc, 

Innniry No. 6154.— For parties who build motor 
delivery wagons, 

Inquiry No. 6155. — For prices and particulars of 
steam stamp quartz millL>. 

Inquiry No. 6156. — For dealers in perforated zinc 
and course ana fine woven wire screens. 

IliqViry No. <il;>7„— For complete outfit for a 
foundry *md machine shop for doinp repair work from 
locomotives down. 

Inquiry No. 61 5S. — For makers of tools for bent 
iron work. 

Inquiry No. f>139.— For makers of legitimate, 
coin-controlled slot machines, moving pictures, etc. 

Inquiry No. <>160.— For machines for moving, re- 
planting and pulling up roots of l rees. 

Inquiry No. filtil,— Kor manufacturers of coin- 
counting machines. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
nmrked or labeled. 



(9472) M. K. says: I take the liberty 
of addressing you In view of securing the fol- 
lowing information, for which 1 thank you in 
advance. Kindly tell me how the field of an 
alternating-current motor, of the Westing- 
house type, is wound. A. There are many forms 
of alternating current motors made by the 
AVestinghouse Company, the windings of which 
differ from each other. Each one is wound 
after its kind. If you apply to the Westing- 
house Company, they will doubtless be will- 
ing to explain to you any particular type in 
which you may be interested. In general, it 
may be said that the polyphase motor does 
not resemble a dynamo in its windings as close- 
ly as does the direct-current motor. Polyphase 
motors have a stationary and a rotating part ; 
the stationary part is called a stator, and the 
rotating part; is called a rotor. The stator in 
most motors has sets of coils in which the poly- 
phase currents produce a rotary field. The 
rotor has closed coils in widen, the field pro- 
duces closed currents, with the result that a 
torque or pulling force is produced, which 
causes the rotor to turn around, following the 
pull of the rotary field. The coils of the rotor 
may be copper bars imbedded in slits of the 
laminated steel or iron core. These bars are 
connected to copper collars at the ends of the 
rotors. Such an arrangement is called a squir- 
rel cage rotor, or armature. See Sheldon's "Al- 
ternating Current .Machines," price $2.50. 

(9473) E. H. A. asks: Would not an 
expanding jet of steahl travel slower at its ex- 
panded end than at its issuing end? If so, is 
it not paradoxical or illogical to enlarge the 
compound end of the Parsons steam turbine, so 
as to cause the blades at that end to revolve 
at a higher speed than the first sections of 
buckets getting the liveliest steam V A. The ve- 
locity of steam in an expanding nozzle varies 
adiabatically and inversely with the increasing 
area of the nozzle. Its expansion in the in- 
verted cone does not increase its velocity, but 
does increase its a tea of impact on the blades 
of the turbine, and so balances the loss of 
velocity. The velocity of steam issuing from a 
nozzle to the atmosphere at Iff pounds pres- 
sure is 898 feet per second ; while if issuing into 
a vacuum from the same pressure it is l,7f0 
feet per second, which suggests the enlarged ter- 
minal sections of the steam turbine as a con- 
densing engine. 

(9474) R. G. IT. asks: 1. Is there 
any constant relation between watts and foot 
pounds per second '! 55f foot pounds per sec- 
ond equals 1 horse power. 746 watts equals 
1 horse power. Can foot pounds be calculated 
in watts, and vice versa f A. You say *'55f 
foot pounds per second equals 1 horse power, 
and 740 watts equals 1 horse power." Since 
things which are equal to the same thing are, 
in the same sense, equal to each other, why do 
you not say, 55f foot pounds per second equals 
740 watts V 740 watts will in 1 second exert a 
hoi'Ke power in a motor, and will continue to do 
so as long as the motor runs. Watts and foot 
pounds are interchangeable as given above. 2. 
How can the horse power of a single-cylinder, j 
vertical, two-cycle, gasoline engine be deter- J 
mined, when the apparatus necessary for f'al- ] 
cuhilinjj the brake horse power is not at hand? 
A. There are but two reliable methods of test- 
ing the power of a gasoline engine. First, the j 
indicated power as registered on a card by an . 
indicator, from which the mean pressure may 
be measured and the indicated horse-power com- 
puted. Second, the actual or brake horse-power 
taken by a I'rony or any other form of brake. 
The difference between the indicated and brake 
horse-power is the power Jost by the friction 
of the engine. Third, a method based on the 
heat units of the fuel fed to the engine in a 
given time, from which must be deducted the 
heat units carried off in the exhaust by the 
cooling water, and by radiation, leaving a bal- 
ance assignable to indicated power. Still an- 
other method of determining the power is the 
Itenard dynamoinet rio fan described in Sup- 
plement, No. 1400. 

(9475) H. H. C. asks: Will you 
luridly answer me in t lie Notes and Queries 
column of the Scuontikic Amimucan the fol- 
lowing question: ? find that when the street- 
car tracks are connected with a direct line to 
the dynamo, a current of about twenty volts 



and high amperage results. When the car is 
at the place tapped, the voltage is highest, and 
diminishes as the car proceeds from that point ; 
also when the car stops the current stops, thus 
causing a current which is not continual. Will 
passing the current through a storage battery, 
or some other receptacle, produce a continual 
current between the "governor" and dynamo? 
A. You say you find a drop of voltage of twen- 
ty when a wire is taken from a street rail di- 
rect to the dynamo, which is highest when the 
car is at the place tapped. The voltage is 
then highest because the resistance in ohms is 
less from the trolley wire to the dynamo. As 
the car goes away further from the dynamo, 
the resistance increases from the trolley to the 
dynamo, and thus the drop of voltage from the 
place tapped to the dynamo is less. There are 
the same volts all the time from the plus wire 
to the dynamo, except for the drop between the 
dynamo and the trolley along the plus wire, 
which is usually the upper wire, on which the 
trolley bears. When the car stops, current is 
shut off, and of course none shows on the wire 
you have cut in between the rail and the dy- 
namo. Passing the current through a storage 
battery will not help the current. If a storage 
battery is charged from the return current of 
a trolley line, that battery can be afterward 
used. 
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Han>book of Gasoline Automobiles. 
Association of Licensed Automobile 
Manufacturers. New York. 1904. 
Pp. 83. 
It Is seldom that we review a catalogue, fcut 
in the present instance it is merited, as it illus- 
trates all the principal types of automobiles 
which are manufactured and imported under 
the license of the Association of Licensed Auto- 
mobile Manufacturers, under the basic patent 
granted to George B. Selden. The catalogue 
is beautifully gotten up, and shows a very 
large number of types of machines. It is an 
admirable book of reference, and should be in 
the possession of all who are interested in auto- 
mobiling. 



By H. Joshua Phillips. 

D. Van Nostrand Corn- 

8vo.; pp. 138. Price, 



Gold Assaying. 

New York: 

pany, 1904. 

$2.50. 

This work is a practical handbook for the 
use of chemists and assayists. It contains, be- 
sides opening chapters on the natural appear- 
ance and forms of gold, its physical characters 
and chemical properties, and the sampling of 
gold ore, articles on the assay furnace, cupe- 
latioii, parting, scorification, the assay of 
bullion, and assays in cyanidation, chlorina- 
tion, and amalga .lion processes, which are 
all thoroughly described. A valuable appendix 
contains much information about the coinage 
of the different countries, and the amount of 
gold produced by various well-known mining 
districts. A very complete index aids in mak- 
ing- the book useful. 

Modern Electricity. By James Henry, 
M.E., and Karel J. Hora, M.Sc. Chi- 
cago: Laird & Lee, 1904. 12mo.; pp. 
355; 150 cuts. Price, $1. 
This volume is intended as a practical hand- 
book for students, apprentices, and electrical 
engineers. Besides the principles and formu- 
las governing electricity, which, by the way, 
are presented in as simple a manner as pos- 
sible, the book contains many practical ex- 
amples and their answers, from the study of 
which much useful knowledge may be obtained. 
The scope of the book is considerable, dealing 
as it does in the first place with static elec- 
tricity and ending with X-rays, wireless tele- 
graphy, and radium. Besides having this wide 
scope, it also deals with electrical machinery, 
batteries, wiring, etc., in a very practical man- 
ner. 

A Textbook on Ceramic Calculations. 
By W. Jackson, A.R. C.S. New York: 
Longinans, Green & Co., 1904. 12mo.; 
pp. 67. Price, $1. 
This book is not a practical work on pottery 
and porcelain manufacture, but is given up 
wholly to mathematical calculations and the 
like, which will be found of use to all students 
and workers in clay, pottery, and porcelain. 
Among other things, it treats of the loss of 
weight of potter's material on drying and fir- 
ing ; of the fitness of ground materials; the 
calculation of formula 1 of compounds from 
their percentage compositions, and vice versa; 
the compounding of mixtures of definite com- 
position from substances of known chemical 
composition, and the application of this knowl- 
edge to the complete synthesis of mixtures of 
known formulae from raw materials of given 
composition. The rational analysis of clays, 
and the methods of calculation based upon it, 
as well as the application of such analysis to 
the synthesis of bodies, is another of the sub- 
jects dealt with. 

Talkinc Machines and Records. By S. 
R. Bottone. London: Guilbert Pit- 
man, 1904. 12mo.; pp. 86; 40 illus- 
trations. Price, 60 cents. 
This book is the latest addition to the series 
on electric and sclent toe sublets from 1 lie 
pen of (hat: well-known experimentalist, Mr. 
S. R. Bottane. It describes lite principles and 
methods of constructing various sound-repro- 
ducing machines, and also gives practical di 
lections for making a simple and efficient 



phonograph. A brief historical outline of the 
work of different experimenters, which has led 
to the perfection of the phonograph, is also 
included. 
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Amalgamating machine, G. C. Scott 

Antiseptic attachment for telephone mouth- 
pieces, G. 13. Grimm 

Areli construction, G. L. Junge 

Arc.faet.r, A. P. Stokes 

Automobile frame, F. W. Darnsfcaedt .... 
Automobile throttle and steering lever, C. 

W'. Meyer 

Awning locking device. O. H. Cloyd 

Bag, H. S. Moses 

Bake pan basting and roasting attachment, 

N. T. & R. B. Benford 

Baling press, M. J. Foster 

Baling press, W. T. Hulscher 

Baling press, J. W. & W. C. Lindsay 

Basin fixture and basin, wash, C. II. M..re. 
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Blower and fire screen, combined, Bloom & 
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submarine, L. Y. Spear 

Bobbin, J. G. Bierich 

Bolt pointing and threading machine, C. 

R. Moon 

Book, manifolding account, U. G. Daugh- 
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Boot .r shoe polishing machine, R. S. Speer 

Bottle, J. «. Swindell 

Bottle holder guard or protector, A. 

Schneider 

Bottle holding device, .1. F. Christin 

Bottle, non-refillable, F. A. Heath 

Bottle, non-refillable, W. Robinson 
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Bracket, O. B. Kaiser 

Brake, F. H. White 

Brake beam, S. A. Crone 

Brake mechanism, supplementary truck 

frame for, W. G. Macljaughlin 

Bridle bit, II. A. Sievert 

Brush construction, C. Karpp 

Buckle, backhand, J. B. Smith 

Building block, M, Brothers 

Building block an* wall, O. Gelhaar 
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petroleum, irewer'B 
mash, tanner's liquor, 
cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 
TAKER ROTARY PUMP 
which does the most work at 
the least expense. Simply 
constructed. Can oe run at 
any desired speed. Perfect- 
All parts are interchangeaile. Needs no 
Defects guaranteed. Catalogue free. 
, 32 Wells St.. Buffalo. N. Y., U. S A. 




ly durable, 
skilled workman 
TABER PUMP CO 



EveryMechanic 
Should Own It. 

Montgomery & Co/'s Tool Catalogue^ 

which is thoroughly up-to-date. 7L1-V. 
pages and discount sheet. 
Sent by mail for 25 cents. 

MONTGOMERY «fc CO., 
105 Fulton St., New York City. 1 



Si CflAIOGWE 



'.CWu«iirN!2l 




ARTESIAN 



J Wells, Oil and Gas Wells drilled 
I by contract to any depth fromSQ 
I to 3000 feet.^We also manufac- 
I ture and fui-*ish everything re- 
1 quired to dvill and complete 
f same. Portable Horse Power 
and Mounted Steam Drilling 
[ Machines for 100 to 1200 feet. 
Write us stating exactly what 
' is required and send for illuB- 
I trated catalogue. Address - 
PIERCE TrVttLL ESGINtiKKlXG AN» SUPPLY UA 
13B LlHEItiV STi!ls£T. M:w Xoek, U.S. A. 



If you want the best CHUCKS, buy Westcott's 

Little^ Giant £>ouble^Grip _ j£™r-^^j 




•rill Chucks, Little Giant 
y Drill Chucks 
■ Improved 
■jj| Oneida Dr'i 

Chucks. Cu 

ting- 

Chucks,Scr« 



3<o"J w 5 > 

fr — -^ Combinati 
Lathe Chucks, Geared 
Cnmbination Lathe Chucks. Plain 
Chucks, Independent Lathe Chucks. 







Universal Lathe 

Made b; 





. _ _ _.le by 

Westcott Chuck Co., Oneida, N. Y.» U. S. A. 

Ask 7»r catalogue in English, French, Spanish or German. 
First Prizk at Columbian Ex:p»sitt«n, 1S93. 

WATER APKRpEIUALSrPfLY 
1? H I LI) usually means Perpetual ex- 
pense The windmill and gasoline engine 
are costly to install and run. Niagara 
Hydraulic Rain will work con- 
tinuously whereverthere is a running 
stream. Nothing to Wow down, blow 
up, or require attention. Requires 
less head of water to operate than 
any other ram. Never needs re- 
pairs. Catalogue free. 
Niagara Hydraulic Engine Co., 
Chester, pa. 

The Brei\i\&i\ Motor 

IS GUARANTEED 

14 H. P. develops rated power 
,. at 700 R. P. M., develops Iff H. P. 
ftfei at 800, and 18 H. P. at9,i0. Mo- 
[.V'tors are used for automobile, 

marine and stationary purposes. 

They are sure and quick to run- 

BRENNAN MOTOR CO. - Syracuse, N. Y. 

Kerosene Oil Engine 

Nothing but Kerosene Oil to run it 

Simple, Sate and Efficient. Needs little 
attention, is less likely to get out of 
order, and is cheaper to run than any 
other ensine manufactured. Economi- 
cal and Easily Operated. 

International Power Vehicle Co. 

Stamford, Conn. 



Crescent Machinery 

Quality and Price botb rislil 

Band Saws, Jointers, Saw 

Tables, Band Saw 

Blades 

Catalogue tells the rest 

230 Main Street, Leetonia, O., U. S. A. 





Crescent Machine Co., 




BARKER MOTORS 



Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other. 

ItunchM, Valvet, Spacialtiee. 

C. L. Barker, Norwalk, Ci. 



Clasp, T. N. Ashworth 772,913 

Cl.ck, geographical, J. J. St. Ledger 773,238 

Cl.thes cla»p, A. Anders»n 773,449 

Clutch, fricti.n, C. H. Nystr.n 773,336 

Clutch, fricti.n, A. P. Br.wn 773,370 

Clutch, uni.n nif f le, G. H. Bent.n 773,462 

C.al .r .tiler material, apparatus f.r trans- 
ferring, J. Canp.ell 773,194 

C.al st.rage print, A. M. Acklin 772,911 

C.al st.rage plant, W. J. Pa tters.n. 772,956, 772,957 
Caster an* brake device, A. P. M.rr.w... 773,333 
C.ck an* safety valve, c.mbinei angle, F. 

II. M.rris.n 772,953 

C.ck f.r pressure brake systems, angle, 

F. B. M.rris.n 772,952 

C.in c.ntr.llea" mechanism, H. Meyer 773,405 

C.llapsiHe chair, W. F. C. Weidenkaum.. 773,308 

C.mputer an* printer, W. H. Clark 773,057 

C.ncrete bl.ck m.Hing machine, T. P»d- 

more 773,090 

Concrete mixing machine, R. H. L. C.per 773,375 

C.ncrete steel c.nstructi.n, P. Kuhu 773,327 

Concrete walk, G. H. G-l.vir 772,932 

Condensing exhaust steam, J. Tinsley 773,350 

CoriTeyer, Mackellar & Mackenzie 773,210 

Conveyer, M. T. Ash 773,452 

C.tt.n ch.pper, H. T. Anderson 773,364 

C.tt.n picking or harvesting machine, J. 

W. Weob 773,357 

C.tt.n weevil destroyer, L. A. Stephens... 77:1,433 
Crusher. See Rock crusher. 

Cultivator attachment, W. P. Allgood 772,995 

Cur. pr.tect.r, .1. B. Ansley 773,451 

Current generators, regulating apparatus f.r 

c.nstant, M. Leolanc 773,399 

Current m.t.r, alternating, M. Milch 772,950 

Curtain securing device, H. ». Roe 773,264 

Cut-off, pipe, G. W. H.well 772,939 

Dental preparation f.r capping pulps, A. 

L. B.wer, reissue 12,277 

Derailment guard, E. Mueller 773,409 

Despatch oox f.r .verhead lines, electric, 

R. T. PisciCflli 773.41G 

Dish washer, J. J. Miller 773.08r> 

Display device, C. E. Wilt.n 773,242. 

Display stand, C. E. Wilt.n 77.3,2 11 

Displaying device, curtain, E. ». Valliant. 772,978 : 
Distilling and evap. rating apparatus, W. II. i 

Gesnsr 773,139 ■ 

D..r, aut.matic sliding, F. Dentler 773, 12M \ 

D..r closing fixture, sliding, L. C. N.rt.n. 773,413 . 
»..r fitting device, M. W. Washingt.n ... 773,176; 
D..r .pening and cl.sing device, J. P. Con- i 

nell .'. 773,531 

Door, sliding, !•". Dentler 773,127; 

D.uble .ell supply, W. J. K.hler 773,018 ! 

Draft and .ufiing rigging, R. •. Gallag'her, 

Jr 773,357 " 

Draft gear, friction, C. J. O'Noill 773,155 

Drawers and pettic.at, c.mbined, M. M. 

Butler 773,117 

Dredger, R. A. Perry 773.337 

Drying apparatus, II. Hencke 773.390 

D7e and making same, yell.w sulfur, 

Schmidt & Rh.dius 77.3.34(1 

Dyes, making lakes fr.m sulfur, R. Gley . . 772,931 
Dyeing under pressure, apparatus f.r, Ij. 

Detre 773,378 

Dynamo, I. Deutsch 773.129 

Dynam.s, regulating c.nstant current, M. 

Le.lanc 773,400 

Easel supp.rt, H. L. Wils.n 773,177 

Electric battrry, C. F. Hacker 77:1.331 

Electric circuit, G. A. Camp.ell 773,372, 773,472 

Electric circuit time cut-out. H. F. Cullen- 
der 772,923 

Electric ligh.ts, current limiting switch f.r, 

H. W. Br.wn 772,921 

Electric m.t.r, A. B. H.ls.n, reissue 12,281 

Electric m.t.r system, A. F. Christmas, 

773,120, 773,125 

Electric switch, A. G. B.dine 773,464 

Electric switch, W. L. Bradshaw 773,467 

Electric switch, aut.matic, ,T. I. Ayer. . . . 773,182 

Electric time switch, B. Dubinski 773.485 

Electrical c.ntr.ller attachment, A. H. 

Mathewson 773.213 

Electrical impulses, receiving, D. W. Tr.y . . 773,171 
Electrical testing apparatus, W. J. Kyle.. 772,944 

Electr.de clamp, battery, E. G. D.dge 773,249 

Elevat.r d..r .perating mechanism, H. 

Bitner 772,917 

Engine, .7. D. Ferry 773, 49» 

Engine electric igniter, gas, R. & J. C.per 77:1,062 
Engines, aut.matic regulating device f.r 

explosive .r internal c.mbusti.n, F. M. 

Rites 77:1,330 

Ensilage cutter, M. W. lrew 773.4S:', 

Envel.p, B. F. M.hler 773,296 

Expl.sl.n m.t.r, S. S. & A. Lewis 77:!, 02] 

Eyeleting machine, P. R. Glass 77.3,204 

Fabric. See Pile fabric. 

Fabric steaming and pressing apparatus, E. 

I. Fletcher 773,067 

Fare register operating device, •tuner & 

Bridenbaugh 773,510 

Fastener, K. N. Humphrey 77:1,502 

Fastening device, Z. B. Web. 772,984 

Feed water heater, B. Hken.erg 773,132 

Fence machine, wire, .7. Imbler 77:1,070 

fence machine, wire, C. ,S. Hensley 773,321 

Fence making machine, ornamental, J. R 

: I'redrick ,. 773,491 

Fence p.st, A. C.ttom 773,00:1 

! Fence p.st, ,T. W. Sb.ck 77,1,298 

' Fence, wire, I*]. Kearney 773.260 

Fertilizer distributer, D. B. Merrell 773.3:12 

File, F. C. Billings 77:1,463 

File, vertical letter. ,T. R. Buckwalter ... 773,275 

'Filter, water, J. M. Porter 773,100 

Filtering apparatus, H. R. Cassel 773,473 

Fire alarm box. H. Smith 773,165 

Fire escape, C. S. Canfield 773.000 

Fire escape, H. Vieregg 773,355 

Fire h.se protector f.r tracks, F. W. 

Wittk.vvski 772,991 

Firearm, W. 11. Beken 773,460 

Fireproof box. W. Valnlerman 77:1,260 

Firepr..f illuminating structure, F. L. O. 

Wadsworth 773,174 

Flier, H. Spence 773,268 

Fl..r coverings and nlastic walls and ceil- 
ing facings, manufacture .f, G. R. 

Schmitt 773,427 

Fluid pressure m.t.r, C. H. Atkins 773,365 

F.rce feed lubricator, H. Winkenwerder. . . 773,446 

F.rk attachment, 11'. J. Yearly 773,270 

Fruit gatherer-, F. ». Henricks.n 773,391 

Fruit piclter, J. B. Marshall 773,293 

Fuel, artificial, J. M. Dennis 773,004 

Fumigat.r, B. K. H.llister 773,145 

Fumigator, pocket, F. E. W.lc.tt 772,993 

Furnace, 15. L.aue 773,328 

Furnace c.nstructi.n, G. L. Junge 773,148 

Furnace grate, W. A. R.ss 773,285 

Fuse, L. W. D.wnes 773,201 

Fuse, safety, 13. Ij. Simons 772,967 

Game apparatus, ball, P. H. Spink 773,167 

Game apparatus .r t.y, H. B. Andrews... 773,243 

Game device. S. G. Wils.n 77:1,360 

Garbage crematory. M. J. Cragin 773,248 

Garbage digester, Kugler & M.rris.n 773,150 

Garment supporter, E. Snedeker 772,969 

Gas engine, F. E. Hall 773,206 

Gas generator, acetylene, F. C. L.ring ... 773,022 
Gas igniter, aut.matic, H. B. McNulty.... 773,410 

Gas machine, G. C. Diehl 773,200 

Gas pr.ducer, J. A. Herrick 773,143 

Gas regulator, aut.matic, J. L-. Murphy . . . 77:1.026 

Gate, R W. Allsup 772,000 

Gate, W. H. Fuqua 773..'!Sn 

Gate, M. II. sterling 773,434 

Gate, C. E. Sargent 773,527 

Gear, changeable speed. II. Dreses 773,005 

Gear, speed, W. .7. R.binson 773^227 

Gear, transmission, A. E. Osb.rn 773,414 

Gearing, drive, A. Anders.n 773,362 

Glass articles, manufacture .f, F. L. O. 

Wadsworth 773,307 

Glass ..ttles .r the like, machine f.r the 

manufacture .f, C. Leistner 773,509 

Glass plate .r slab. F. L. O. Wadsworth... 773,306 

Glass press, T. Cleman, Jr 773,247 

Glass sheet .r tile and making same, wire, 

F. L. 0. Wadsw.rth 773,305 

Governor, marine engine, A. Kerr 773. »79 

Grain sh. eking machine, W. Russell 773,342 

Grass h..k and lawn trimmer, H. B. Bar- 
den 773,454 

Grate bar, .7. W. Glover 773,253 

Hammer, electric, A. F. Christmas. 773,122". 773.124 



! WILLIAMS 



* SHAVING 
STICK 



.< 



The Sh 



e ^navers 

J>> 
oy- 

Creamy — comforting. £? 

Williams' Shaving Sticks. Shaving Tablets, 

Toilet Waters, Talcum Powder, 

Jersey Cream Toilet Soap, 

etc., sold everywhere 

Write lor booklet " How to Shave ' 

THE J. B. WILLIAMS CO. 
Glastonbury, Conn. 



The Eureka Clip 

The most useful article ever invented 
for the purpose. Indispensable to Law- I- 
yers, Editors, Students, Bankers, Insur- V 
anceCompanies and business men gen- /' 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can lie 
used repeatedly. In boxes of 100 for 25c. 
To be liad of all booksellers, stationers 
and notion dealers, or or mail on receipt 
•f price. Samplecard,bjmail,fref\ Man- 
ufactured »y Consolidated Safety 
Fin Co., Box m, ISJoomfielri, IS, J. 





CirKirJlj H U D 0vc1hs, L Automobiles. 
Molds several World's Rti'ords for speed. 
Relieves and breaks jar below the axle, 
thereby saving at Least half the wtar o« 
tire. Absolutely sfnarpnteeel. 

Frank Schmitz A Song 
660-5*14 Uileaos St. - - Chicago, Tim.. 



OLDSMOBILE 




Light 



PRICE $950 

In the Light Car trials at Hereford, 
England, in September, this car won 
the Medal for ease of manipulation 
and details of construction. . . . 

Made 10 non-stop runs 
out of a possible 12 

Send for our bmok about Oldsmobites 

Address TJept. 21 
OLDS MOTOR WORKS, Detroit, U. S. A. 

Member of the Association o f Licensed 
Automobile Manufacturers 



; Induction (oils 

' forX-ftay_Apparatuaand 
. Wireless Teleg- fl^PlS 
; rapby. Special >A*ftl;i 
' Jump Spark 
I Coil for Auto- 
: mooiles and Gas 
En Sines. 

E. S. RITCHIE & SONS, llrookline. Mass. 




MANUFACTURERS TAKE NOTICE I 



Independent 



.evefs 




Patent rights for sale, with royalty. A larger saddle 

can be used. Terms very easy. 
A. A. Kennedy* Oyerbrook, Montgomery County, Pa 



THE DIESEL OIL ENGINE 

is fully describe* an* illustrate* in ScifJNTiFlC American Supplement 1505 
PRICE. 10 CENTS BY MAIL 
Or*er from your newsdealer or from 

MUNN (H. COMPANY, 361 Broadway, New York 



The Ideal Encyclopedia for your 
desk, either in Office or Home 



A Five-Volume Encyclopedia 
if accompanied by a five years' 
subscription ($5.00) to THE COSMOPOLITAN. 




For $2.52 



WE SEND THE 
COSMOPOLITAN 



FOR ONE YEAR 



an( 



The Encyclopedia 

Over Three Thousand Pages 

FIVE HANDSOME VOLUMES 

Full Cloth Bound 

Goloi Lettering 

Distinctly Printed in Plain Type 

A Necessity for Every Office 

And Every Home 

The One Comprehensive Encyclopedia in such form as to be kept on 
a desk ready for constant reference. 

No Business Man and No Home Should Be Without These Five Volumes, 
SOLD TO EVERY NEW OR OLD SUBSCRIBER TO THE COSMO- 
POLITAN MAGAZINE for $2 50, including one year's subscription to 
either THE COSMOPOLITAN or THE TWENTIETH CENTURY 
HOME. For $3.00 you can have the Encyclopedia and both THE TWEN- 
TIETH CENTURY HOME and THE COSMOPOLITAN for one year. 

THE FIVE VILUMES OF THE ENCYCLOPEDIA ARE SENT BY EXPRESS. THE CHARGES CAN RE PAIII 
BY THE RECEIVER. IF Y»U WISH THEM BY MAIL, SEND 80 CENTS F«R POSTAGE. 

Address: THE COSMOPOLITAN MAGAZINE 
IRVINGTON, NEW YORK 



November 5, 1964. 



Scientific American 



325 



~o£V 



et*s 
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Wow approaches the season of 
coughs and colds, of rheumatism 
and pneumonia, which number more ! 
victims than "plague, pestilence and 
famine.' 1 

Against these evils there is no surer 
all-around safeguard than Jaeger Under- 
wear. Famous the world over for its 
curative as well as protective virtues. 

Be co mm ended by l.ea<liiiff 
Physicians Everywhere 

B00ktets and Samtles Free. 
. JAEGER'S S. W. S. CO.'S IWA' STOM • 

„ . , «6 Fifth Ave. 
New York :-^ 57Broa 

Brooklyn : 504 Fulton St. 

Boston : 230-232 iltylstau St. 

Phila. : 1510 Chestnut St. 

Chicago : 82 State St. 

Ayntts in nil 
1 rtncijttil 



ANTI-CANCER 



(TES 



1SIl»atau5.b.m. CIGAR HOLDERS 



THE FIRST TRULY 
SCIENTIFIC FIFE 
OFFERED TO 
THE WORLD 




guarantee;, 

S1000.00 FOR EVIDENCE 
Of A TONGUE BURNT BY 

PROPERLY SMOKING A 
PERFECT GENUINE ANTrCANCEB, 
ANY TOBACCO., 

ADDRESS, ANTI-CANCER, 
f,0. DRAWER R. 
JERSEY CITY. NJ, 



•MREt COOLING CHAM6EHS.\ 

8. RECEIVES SMOKE FROMH * 

A. DBCHARGES IT INTO 

C. DIFFUSED THROUCHHOLES \.i.~.3,\ 
SMOKE COOLED BY AR MOLE 4! 

BOOKLET FROM ANY DRUGGIST* 




D^! — - Brighter 

than electricity or acetylene 
■•cheaper than Kerosene««maKes 
and burns its own gas. 
No GREASE.DIRT.SMOKE or ODOR. 
A saf e.powerf ul, white, steady light 
--durable and handsome. Over 100 
styles°-every lamp warranted. 

ACENTS WANTED EVERYWHERE. 

THE BEST LIGHT CO., 87 K.St.h8t.,Cnt<n,0. 
,%» Owners of Original Patents. 



d 



ELECTRICAL FURNACES ARE 

fully describe* in SC 
MENTS 1107. 1374, 

1(177. Price 10 cents eaci, bT mail. Munnft Company, 
361 Broadway, New T ok City, 



13*3, 1419. 1420. 1421 

• mail. Munn A. Oompi 
an* all newsdealers. 



™e FINSEN 



LIGHT 
TREATMENT 



CURES ECZEMA 



TF you have eczema or any skin 
1 disease or know of anyone 
afflicted, write for our 80-page 
bo»k. It is Free. It describes 
this wonderful treatment, indors- 
ed and endowed by the rulers of 
four nations and tells how you 
can be cured. No operation, 
medicine or »ain. Gives photo- 
graphs of cured patients. We 
cured v. H. Hanson. 44 So. Clark 
St., Chicago. A. Vanq, Leeman, 
Wis, K. F. D., No. 31— both of 
eczema. 




PROF. (MlELS R. FINSEN 



The Finsen Light Institute of America 



Suite D. 



78 State Street, Chicago. 



CABOT'S 




For Tender, Aching Feet 




-.- .W3 destroys <n**rs : cvtts off&nfn L v& |»er- 
Loar for Trade Marl;. 10c andSJk:. pac-k- 



Rflifves puiai ledums jw»||fh| 
spi ration. At ill dealers. 
»E*?a by mail Hhf 
Kulpho~NaptHol Co,* li If ay market. Sq.» Hotitoii^ Mas** 



IVIedart Boat Building Materials 

make pOHSibJe the 
construction of 
hlgh*clops boats 
by amateurs at a 
small ocjBt* Send 

etauip for catalog 

FRED MEDAHT . 3545 QeKah St., St Louis, Mo. 




A.W. FABER 

Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, VVRITINO SLAT15S, INKS, STATIONERS 
KUBBER GOODS, RCLER8. ARTISTS' COLORS. 

78 Reade Street. New York. N. Y. 
GRAND PRIZE, Highest Award. PARIS, 1900. 



Hamm.ck, R. C. Funke 773,317 

Hanger .r suspension frame, W, L. E. 

Keuffel 773,017 

Harness .it attachment, R. MatthieS 773,.83 

Harvester, beet, i'. bi Dewey 773,279 

Hay l.aier, E. Cox 773,278 

Hay press, J. H. Skinner 773,1.4 

Hay raking machine, K. P. Ketelsen 773,208 

Heater. See Feed water heater. 

Heating system, W. S. J.hns.n 773,»78 

H.e, W. H.wze 773,256 

H.e .r weeder, wheel, S. Fuller 773,.7« 

H.isting apparatus, A. E. Norris 773,219 

H..*wink, C. R. Llnienberg 773,291 

H.rn bag, H. Cohen 77.3,061 

H.rn, telescopic. J. Saniers.n 77^,344 

Horse k..t, Phillips & Way 773,159 

H.pse detacher, A. S. Irig.yen 773,503 

II.se coupler, L. Stuefce 772,975 

H.t air register, C. H. F.ster 773, *t»S 

H.t water heater, F. E. Stilwell 772,972 

H.t water heater, C. C. Longari 773,152 

Husker an* shredder, A. E. Sheasley 773,53. 

Hydrant, A. J. Th.mps.n 773,439 

Hydr.carb.n burner, C. B. Ellmirt 773,488 

Hydrocarb.n iap»r burner, R. !{,'. Burgess.. 773,192 

Ice cream freezer, IT. L.hse 773,512 

Igniter, electric, H. B. McNulty 773,411 

Igniti.n material, R. E. A. Cans 773.492 

Images by apertures, apparatus f.r pro- 
ducing, W. C. Ewing 773,2.2 

Inject.r, air, T. H. Stamp 773,231! 

Insulated rail joint, G. A. Weber 772.985 

Journal adjusting device, W. B. Daniel.... 773,377 
Keyboard machines and instruments, ap- 
paratus f.r mechanically operating, O. 

W. Iters 773,»45 

Kneading machine, d.ugh, G. H. Euler . . . 773,38. 

Knitting machine, C. F. Cole 773,477 

Lace h.lding device, M. C.hn 773,476 

Lacing h..k, ». M. Carr 773,373 

Lacing, invisible, A. R. C.lt.n 772,926 

Lamp. Mulch & Wiederh.ld 773,335 

Lamp, vap.r generating, L.w & Wilc.x . . . 773,.23 
Last .r .ther shoe firm, E. .1. Prindle . . . 773,521 

Lathe diameter (taor<>, N. ». Chard 773,196 

Lathe test Indleat.r, Riggs & Bakln 773,425 

Lawn edging t..l, •. R. Olsen 773,095 

Leather, mushing patent. B. B. G.ldsmith. 772,933 

Lens h.lder, lathe, W. F. B.ast 773,188 

Level, siilrlt. M. Fullenl.ve 773,284 

Lever me.'hanism, L. S. Chadwick 773,474 

Lid supporting device, L. B. Heep 773,497 

Lifting jack, V. C. Bartlett 773,456 

Limb, artificial, J. R. Cunningham 773,199 

Lime distributer, J. H. & D. E. Kefauver.. 772,941 
Lime hydrating machine, J. Reaney, Jr. — 773, .29 
Lime into p.wdered hydrated lime, divert- 
ing quick, J. Reaney, Jr 773,03. 

Lin.leum, material f.r use as substitute f.r, 

Clausen & Heilmann 773,276' 

Lin. type machine, J. R. R.gers 773,341 

Lith.graphic stones and making same, sub- 
stitute f.r, B.wer & Gauntlett 773,368 

L.ck, A. Gr.ssbeck 773,319 

L.ck and latch fittings, C. J. Caley 773,471 

L.g turner f.r l.w mills, E. E. Th.mas 773,437 

L..m shuttle m.ti.n, W. F. Kintzing 773,396 

L..m shuttle m.ti.n, magnetic, H. S. Furm- 

inger 773,01. 

Lubricant c.nserver, L. E. Murphy 772,954 

Lubricati.n c.ntrol f.r fluid pressure ap- 
paratus, W. J. Richards 773,523 

Lubricat.r, G. H. Annan 773,181 

Lumber kiln, J. R. Ripley 772,962 

Machine clamp, E ». Tucker 773.172 

Magnetic separator, J. W. Carnochan .... 773,246 

Mail b.x, M. Wickstr.m 773,110 

Manif.lding, G. W. D.nning 773,482 

Manure spreader, Keene & Pharis 773,505 

Martingale. ,T. P. Kenny 773,015 

Match making machine, A. C. Rahe 773,162 

Match splint cutting and assembling ma- 
chine, Hutchins.n & West.n 773,394 

Mattress stretcher, w.ven wire, G. T. P.nd 772,958 

Meat tenderer, G. R. Sackett 772,964 

Medical battery, L. W. Pullen 772,959 

Metal planing machine driving c.nnecti.n, 

A. W. Whitc.mb 773,24. 

Metal ware shaping apparatus, holl.w, J. 

Humphrey 772,94. 

Metal wheels, manufacturing, C. Borg .... 773,465 

Milk b.ttle h.lder, A. E. Bennett 773,366 

Milk can, H. S. Reynolds 773,163 

Mill. See Windmill. 

Millstone, C. P. Anderson 773,363 

Mining machine, W..d & Miller 773,31. 

Molder's flask turning device, Magee & 

Winchester 773,211 

M.nkey wrench, L. H. Schepman 773,229 

M.t.rs, cooling, J. T. Cappell 773,245 

Mower, lawn, C. L. Wilc.x 773,359 

Music leaf turner, F. v.n H.Izhausen 773,.75 

Musical instrument, P. A. Rasmussen 773..2S 

Nail, c.ated, W. S. R.gers 773,524 

Nail coating apparatus, C. Wagg.ner .... 773,356 

Nail making machine, S. Beauregard 772,916 

Nails, making c.ated, W. S. R.gers 773,525 

Negative h.lder, A. J. Weed 773,358 

Nursing appliance, A. Frank 773,252 

Nat, axle, S. R. Bailey 773,453 

Oil heating furnace, J. Beattie 773,458 

Oil plug f.r overc.ming back pressure in 

lubricat.r .il pipes, suction, F. Ttima. 773,353 

Oil press, J. H. Hubbell 773,393 

•ll receptacle sight, W. J. McFerran 773,154 

Oven, portable, O. H. Boeck 772,999 

Painting machine, W. G. Latimer 773,151 

Paper, apparatus f.r utilizing waste pro- 
duct fr.m the manufacture of, W. N. 

C.rnell 773.479 

Paper basket, J. F. D.nley 773,481 

Paper b.x machine, C. W. Gay 773,318 

Paper or the like emb.ssing apparatus, 

T. Hawkins 773,-IM 

Paper r.lls, apparatus f.r automatically 

controlling the unwinding of, T. M. North 773,517 

Pen, fountain, F. C. Brown 773,371 

Pencil sharpener, R. J, Ellis 773,315 

Phonograph, C. C. Shigley 773,164 

Phonograph, P. E. Van Valkenburgh 773,3.4 

Phonograph reproducer apparatus, D. 

Higham 772,938 

Photograph on linen and making same, Ful- 
ton & Gillard 773,384 

Photographic plate developing apparatus, E. 

R. Petrie 773,157 

Photometer, W. Hinman 77:1,144 

Piano action, W. Kreter 773,019 

Pianoforte player, automatic, F. G. Webb, 

772,983, 773.044 

Piano pedal stool, F. L. Asay 773,113 

Piano, self playing, H. Meyer 773.40* 

Piano tuner, A. Brambach, reissue 12.278 

Pick, B. H. Laughhunn 77:t,B07 

Pile fabric, woven, T. B. Dornan 77:1.1 :Ju 

Pipe coupling, flexible and expansible, J. C. 

Bayles 773..4U, 77:1,047 

Pipe flask hinge, S. Reichwein 773.224 

Pipe joint, H. Stier 77:1.106 

Pitchfork forming blank, Jensen & Eisbren- 

ner 773,289 

Planting machine, seed, G. W. Green 773,2.5 

Plate holder, W. F. I'olmer 773,382 

Platen shifting mechanism, C. J. Mohns... 773,217 

Plow attachment, Il\ & J. V. Smith 773,4:11 

Plow, double shovel garden, R. W. Hall . . . 772,934 

Plow shield, N. L. Hathorn 773,.74 

Plunger elevator, C.nner & Oschger 773,478 

Pneumatic despatch apparatus, C. F. St.d- 

dard 772,973 

Pocket-book, bill or bank note, H. N. Hol- 

sapple 773,:!92 

Pole holder, W. H. Fuqua 773.380 

Post base, metallic, W. P. Dunlap 7"2,«2S 

Post mold, O. L. Townsend 773.303 

Pouring device, W. W. Barton 773,41)7 

Power transmission mechanism, C. Sintz . . 773,430 
Press. See Baling press. 

Press, S. J. Wepp 773,441 

Printing machine, cylinder, E. Wesser.... 773,444 
Printing machine damping mechanism, ro- 
tary, T. M. North 773,510 

Printing machine, tapestry, Benham & 

Williamson 773,401 

Printing press, color, H. Fomm 773, ..9 

Propeller shafts, apparatus for renewing 

the stern bushings of ship, H. Smith... 773,»36 
Propulsion of vessels, mechanism for, C. G. 

Dyott 773,006 

Proscenium arch, Q, Koike 773,228 



U. S. A. 



UQUD PISTOL 




Will stop the most vLdous dog 
for iDum> without ptrmau-ent In- 
jury, ftrfecily sat* m vnrry withoat 
danger of lejfcige, HnnmiHl itcjWkh. fay 
iJ-nliTDg the Hi £g*i\ Ijji.eLk [rum uiv liquid. No LWlrldPes " 
THfniTtjrp. Over Iff ahoia. iu OM loa-diu a. All dealer^,, or by 
mail,, 5414. RyLlier-cuvtirad holE-tcr J*c, eattn. 

PARKER, STEARNS & SUTTON. 226 South St , NewYork 





WARRENS' 

Natural Jlsp/tall Sand Surfaced 

ROOFlNO^'ifi?.-: 



finished travel roof. Comes 
rea-iy to lay in rolls of 108 
square fe« t. W rite for sam- 
ple, ciifujar and prices. 



Warren Chemical and Mfg. Co. 1 8 Battery Fl.. New Yori 



BACKUS 

CAS & GASOLINE ENGINE 

Simple, Economical, Durable. 
Suitable for all kinds of work. 

BACKUS WATER MOTOR, cheapest power known. 

Write for circular and prices. 

BACKUS WATER MOTOR CO., Newark, NJ., U.S.A. 



THE BERKEFELO FILTER 

The Standard of the World. 
The only filter removing typhoid 
an* cholera bacilli from the 
water. Teste* an* recommended 
by Bacteriologists all over the 
world. The greatest invention in the ni- 
ter technic luring the Jast ten years. 
The niter gives water in small an* large 
quantities accor*ing to the sizes. Easily 
cleaned, filter cylinders sterilized by 
foiling in water. Sen* for circulars to 
HERKEFE1.B FILTER CO. 
4 Cedar Streett New York 




PALMER 

MARINE and STATIONARY 

MOTORS 

2 and 4 CYCLE 

are no experiment, as they 
are in successtul operation 
in all parts of the worJ*. 
Launches in st«ck. 

Send for Catalogue. 

PA1.3IER BROS., 

Cos Cob. Conn. 

New York Office, 34 W. 26th St. 





All over the civilized world 

THE IMPROVED 

BOSTON 
BARTER 

IS KNOWN and WORN 

Every Pair Warranted 



Tha Kims [s 
stamped on ftvery 



no [3 I 



CUSHION 
BUTTON 

CLASP 

Lies flat to the leg — never 
ps, Tears nor Unfasten; 

ALWAYS EASY 

Geo. FroBtCo., Makers, 
Boston, Mau., V. S. A. 

REFUSE ALL SUBSTITUTES 



MARINE ENGINES 



1H to 40/H. P. 



Cylinder 

Launches 




17to50fcet 
Sen* for 
new catalos 

GRAND RAPIW8 GAS ENGINE A. YACHT CO. 
Graul linllldft, Midli. 



Plymouth Rock Squab Co., 




SqYiai-bs POlY h© 



ns 
Easier, nee* attention only part 01 
time, brtutf big prices. Kaise* in one 
month. Attractive for poultrvmen, 
farmers, w»nen. Sen* for FREE 
BOOKLET and learn this immensely 
rich Tiome industry. 



i Atlantic Ave., B*st*n, Mass. 



?Su USE GRINDSTONES? 

If so we can suppiy you. All sixes 
mourned an* unmounted, always 
lieot in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. 8^" Ask fw catalogue. 

The CLEVELANB STONE CO. 

2d Floor. Wilshire. Cleveland. 0. 



NOW READY 



SCIENTIFIC AMERICAN 
REFERENCE BOOK 

1 2mo ; 5 1 6 pages ; illustrated ; 6 colored plates. Price $ 1 .50, postpaid 



^ The result of the queries of three generations 
of readers and correspondents is crystallized in this 
book, which has been in course of preparation for 
months. It is indispensable to every family and 
business man. It deals with matters of interest to 
everybody. The book contains 50,000 faCts, and 
is much more complete and more exhaustive than 
anything of the kind which has ever been attempted. 



The "Scientific 
American Ref- 
erence Book" 
has been com- 
piled after 
gaugin g X he 
known wants of 
thousands. I t 
has been re- 
vised by eminent statisticians. Infor- 
mation nas been drawn from over one 
ton of Government reports alone. It is 
a book for everyday reference— more 
useful than an encyclopedia, because 
you will find what you want in an 
instant in a more condensed form. 
The chapter relatingto patents, trade- 
marks and copyrignts is a thorough 
one and aims to give inventors proper 
legal aid. The chapter on manufac- 
tures deals with most interesting fig- 
ures, admirably presented for refer- 
ence. The chapter dealing with Me- 
chanical Movements contains nearly 
three hundred illustrations, and they 
are more reliable thanthose published 
in any other book— they are operative. 
Weights and measures occupy a con- 
siderable section of the book, and are 
indispensable for purposes of refer- 
ence. Sixty years of experience alone 
have made it possible for the publish- 
ers of the Scientific American to pre- 
sent to the purchasers of this book a 
remarkable aggregation of information. 
The very wide range of topicscovered 
in the "ScientificAmerican Reference 
Book" may be inferred by examining 
the lable of contents sent on request. 
The first edition of this work is 10.000 
copies. The readers of the Scientific 
American are requested to send in 
their orders promptly. Remit $1.50, 
andthe bookwill be promptly mailed. 
Send to-day. 





OEOUCED FACSIMILE PAGE 118. 

MUNN & CO., Publishers 

Scientific American Office 

36 1 Broadway, New York City 
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Scientific American 



November 5, 1904. 



A Free Trial Bottle of 

Hydrozone 

sent on receipt of 10c. to pay postage. 
Positively relieves and cures Oak or 
Ivy Poisoning, Sunburn, Prickly Heat, 
Hives, and immediately takes the 
sting out of Mosquito Bites. A mar- 
velous remedy for burns, and will 
positively prevent blood poisoning 
from cuts or abrasions. 

Sold by leading druggists. 
None genuine witnout my signa-ture- 



Dept. 0, fr3 Prince St., New York 

SpiiiI for froe Rooklct on "How to treat 
diseases," containing hundreds Of testi- 
monials of wonderful cures. 




.^^^^ 



^M$*ft&&< 



^^^ Company aT^^ 
255 Second St. t 
Ana Arbor, 
Mich. 




V:]vv, iu.lI a'A DL' J .t : r:^vri 
i.l'.l -.l-.iii t'.u'liiru-li-.iTin; 

;?I.llOLLLi[L!JfX' JKisliltfl', WrlTl' 

"■■ "IS Fl! 



HOW to Systematize 
Your Factory or Office 

The Kxper: vrim kr:u 
Ti'. (jiv;iiiij(Lj a .Iul;"oo- ; 
iu>tfL!l a cost. Hj'HO-m; I 
*rnij the leaks 

Earns $25 1 o $50 
JiDay 

Mr, Hall has prepare* a 
series of apecial ir.stmc* 
Hon books on these sub- 
lets for our Individual 
Home Study Course in 
Systematizing. 




Me. H, I.. Hall, Factory Expert 



WHY NOT LEARN 

to <o tbis work for yourself or for others? 



Detailed 



information may be hail for the asking, 
INTERNATIONAL ACCOUNTANTS* SOCIETY, Inc. 
69 W. Fort St., Detroit, flicn. 



Spangenberg's Steam & 
Electrical Engineering 



$5.50 



By E. RPAXCiESBKUG, 
M.E , formerly Super- 
intendent St. Louis 
:ool of Engineering, 

' ALBERT DHL, A.I.rlE., 

' and 13. W. PHATP. (,T2 
pages, 648 illustrations,. 
Only work containing 
-.'.'■w Questions an* An* 
■ swers on every lira neb, of 
engineering- 
Easy tq Understand 
Written by practical men fe,r 
[irinjl .cul mcr. in ii:\ o;ihy anil 
fiiiT-uL^ M.y lo, Treats of Kh*S 

I *iH.H«liuf< r'utfiuit*-, 

;it".'.majy avi.i T.ocomo; lyo I''iv 
^in^u7-;N^, <'iMi'i)r^HH(ul A r b Kl? 
riirii. Hytii'anllu r^lnvuto-ni, 
■ or, fJver *JftO I'nirft* um 
Klrstiirifiu"' Amenta hViint-odt mvovywhtsro, 
GEO. A. ZEUER, Publish, 68 8.4th St., St. Louie, Ma. 
4D*page pamphlet tells all about it* 





Tfi Owners of Gasoline Engines, 
Automobiles, Launches, etc 

Iho Auto=Sparker 

does away entirely with all starting and 
miming batteries, their armtyance and 
expense, No belt — no switch — do bat- 
teries. Can be attached to any engine 
How using batteries. Fully guarantetd,' 
write for descriptive catalog. 

Motsinger Device Mfg. Co., 

14 Main St., Penolletom LnrX 




Machine No. 78. 
Range 2>^4 in. ft. H. 



For EitKer 

Hand ^ Power 

This machine is the regnlar hand machine sup- 
plied With a power buse. oiniim, countershaft, 
, an d can be i\-urkt:d as an ordinary power 

m:n:hine or taken from its base for use as n 
hand machine. Leogth of pipe handed 
easi[y in small room. Plust rated catalogue 
—price list free on application. 

THE CURTIS a CURTIS CO.. 

6 Garden St., BhidgepobTj Conn, 



The Genuine 
Armstrong's 
STOCKS 
and DIES 

Acknowledged to be the best. Different sizes and 
capacities. Write for catalog. 

THE ARHSTRONQ MPO. CO., Bridgeport, Conn. 

B?«M York Q#c«, lM Qm#r* 8$r##t 




Protractor, C. L. Newton 

Pump, centrifugal, I. C. Williams 

Pump, power, H, F. Dunham 

Pump, rotary, K„ W. Iflvans 

PmniJ, slcnm vai'Liniu, B. B. JOinorsun .... 

Pumping; system, oil, IlulTman & Hillings- 
head . . .'. 

Punching machiae, LiinUniHchlaycr & Hume 

Radium and allied compounds, container for, 
W. K. Kvcrette 

Kail. rack. E. A. Sperry 

Railway construction, W. Terrell 

Itailway crossing, It, Thompson 

Railway, electric, Thomas & .Stone 

Railway signal, A, J. Park 

Itailway Hignul, elect tic, W. C. Lamphlc-r. . 

Railway signal, electrical, J. L. Dickey .... 

KaiJwa.v signaling" system, Olwell &. Melvin 

Railway spike lock, II. II. Hunt 

Railway switch, II. Blauchard 

Railway switch, (I. N. Wi'igiit 

Railway switch shifter, .street, ,1. W. Ally, 
,7r 

Railway tit-, iiiecilllc, II. II. Ashlocfe 

Railway tie, metallic, J. K. Bittikoffer . . 

lteceptatde, iion-refillable, Stemfels & 
Reichenhacher 

Reciprocating motor, double acting, A. A. 
Landon 

Rof rigerator, 1-3- S. Hemincnway 

Register roll holder, autographic, A. 
Krauth 

Relay. T. A. Casey 

Roasting and smelting furnace, Cockell 

Rock crustier, O. Wallace 

Rock drill, T. E. Arlams 

Rolling mill table, S. V. Ilnber 

Rolury steam engine, \Y F. Leibeiignth. . . 

Rowing machiiu', \'Z. J. Taylor 

Salt, ma iiiiK iiiii'c, (J. !-»;( use 

Hash fastener, window, Brewer & Hoavener 

Saw, sawing 1 machine, W. W. Carter 

Saw sharpening attachment, band, Ilarrold 

& WildeiBt.n 

Scale dial, computing, S. (4. Fancher 

;viaj)iM-, wheeled, i. It. McKuigiit 

8t;i.een plate fastener. T. L. lieynolds .... 
Screw driver screw holding attachment, II. 

V. Allam 

Scrubbing machine, revolving, W. J. Tan- 

germau 

Seal, notarial, K. 10. Winpeuny 

Seed from clover seed, separating buck and 

plantain, J. r. Burgess 

Separating- apparatus. Anderson & Tompkins 

Shade fixture, S. Jj. Skinner 

Shaft, expanding, M. Power 

Shaft, yielding. C. L. Haase, Jr 

Shingle entt >r, M. Knapp 

Shoe fasteuei, S, II. Martin 

Shoes, making, 10. J. Prindle 

Shoulder brace and suspenders, combined, 

J. N. Faust 

Show case. E. L. Reichle 

I Sickle holder, Eichmieier & Aurand 

Sidy gage, S. Edwards , 

I Signal s.vKtom, ele-Ctiic, Souder & Early. . . 

Signaling, J. Miller 773,»24, 

Signaling apparatus, electrical, Junken & 

Ti edwell 

■ Signaling purposes, apparatus, for utilizing 

electrical oscillations for, C. E*. Free- 
man 

I Signaling system, H. W. Sourler 

■ Siphon, Locke & Minnick 

Slimes washer, L. E. Porter 

j Slimes washer, continuous, L. IC. Porter.. 

Slug, quoin, furniture, etc., E. J. Buehler. 

Sound records, making, T. A. & J. B. Con- 

| nolly 

\ Sound reproducing' machine. R. Dnbinski.. 
1 Sparking plug, C. F. Splitdorf 

■ Speed and power transmission device, vari- 

■ able, C. L. Rosen o,vist 

f Spool or reel, F. Mossberg 

i SpmyiH', I). B. Smith 

Spring, F. P. D'Arcy 

Springwork, J. A. Staples 

Stacker, straw, J. O. Bashore 

.Stalk cutter, J. J. Mi»e 

. Stamp, t hue hand, W. F. Bartholomew. . . . 
i Stand. See I)i8plny stand. 

Starch, making soluble, Browning & Barlow 
I Stay holts, removable closure for hollow, 

II. G. Tidcniann 

.' Steam boiler, (1 M. Bi-onson 

■ Steam boiler, J. F. Hcokman 

| Steam generator and grate, combined, J. 

C Raymond 

I Steam superhf-ater, C R. Ingham 

| Steamer, kettle, A. M. Baldwin 

I Steel, treating, T. fi, Selleck 

: Stereotype casting- bos, I<\ Schreiner 

! Stethoscopic instrument, R. O. Bowles 

■ Stone, artificial, B. I). Reed 

Stone, marble, etc., rubber for surfacing, 

A. M. I. McLeod 

Stop motion. II. L. Powell 

Stove ash box, H. T. Vose 

Stove grate or ire tray, E. Jennings 

Stove or range, cooking, W. Reid 

Street cleaning machine, A. A. plough . . 
Stuffing box for (steam turbines, liquid, L. 

II. Nash 

Stump pulling machine, F. A. Wood 

Surveying instrument:, F. A. Smith 

Surveyor's tape marker, W. L. E. Keuffel. . . 
Suspension support, spring, B. A. Estep... 

Swaging machine, R. Omwshaw 

Sweat band. J. S. Strouse 

Switch, 0. C. Badeau 

Switch operating mechanism, Renshaw & 

Luvamcfc , , . , 

Switch operating mechanism, track, C. F. 

Un"<>"V"ll 

Tabic an«l mangle, combination, M. Aanensen 

Talking machine, Johnson & Moore 

Tap, liurrcl or caS'f, M. V» areeti 

Teaching and practice of telegraphy, in- 
strument for the, C. E. Ohinnock .... 

Telegraph system. A- C. Crehore 

Xclc.— ■ai'h'e receiving syrtern bv means of 

Hertzian waves, O. Rochefort 

Telephone out-out switch, J. R. & C. A. 

Harris 

Telephone escutcheon plate and lock, K. 

Weman 

Telephone exchange multiple switchboard, 

M. G. Kellogg 

Tplenhone signaling device. D. M. Bliss... 

I Telephone system. R. M, Eaton 

Telephone trunk lines, apparatus for through. 

I ringing on, H. M. Crane 

Thill coupling. I/. A. Manwaring 

■ Ticket case, A. II. Scllars . ,,. 

Ticket printing and discharging apparatus, 

turnstile controlled. TO. H. Spear 

I Ticket registering, punching, and issuing 

machine, J. F. Obmer 

| Tie. See Railway tie. 

j 1- '" 1 * plate. T. Toomcy 

I n, n fi , nnil6>i<r, o. T. Reested 

Tire non-slipping- device, H. Davii 

Tire, pneumatic, M. M. Mills 
. Tires, friction block for vehicle, C. D 
Hea ton 

Tobacco making mold. nlng. R. E. ElUs ... 

Tobacco pipe, E. I). Koch 

Tonmie switch, II. G. rsenberg 

. Tool, A. J. Meie 

Tool holder, F. P. Pfieghar 

Top. whistling, W. Griffin 

I Toy, A. Strenit/, 

j Track drying device, L. H. Hevron 

I Train signal, electric, K. M. Quittmeyer 

■ Transom lifter, H L. Trhuyer 

Trolley, M. Jv. Beistie. 
Tr.olley catcher, O. F. Pavy 
Trolley eouyact, T. F, Wettovi 
Trolley harp, T. Egan 

Trolley signal, C. H. Morse 

Trolley wheel, R. E\ Briggs 

Trolley wires, ear for carrying overbeai. 

F. Morris 

Truck, ear, C. T. Wes-tlake 
Truck, hand, L. C. & F. E. Peck 
Trunk, convertible bed, Shade & Knapp.. 

Tube expander, J. J. Byers 

Tttcbtee, fk 2. W«hb ->„„ * 



773,262 
772,9H!) 
77^,2511 
773.31G I 
77:j,i:i;i : 

77;i,50l 
773,321) . 

773,281 
772,971 
773,«42 
773,30* 

773,438 
77 3, • 98 
77;S,«80 
773,»65 
77;l,4ir> 
773,147 
772,9tl3 
773,361 . 

7711,179 ! 

773,114 
773,186 " 



77:i,26l ' 
772,937 : 

772,943 i 
773,195 I 

772,925 : 
773, 117 
773,112 ' 
773,257 ! 
773,4oT 
773,170 
773,343 
772,920 
773,118 

773,495 
773,135 
77;i,«92 : 
773,423 | 

772,912 j 

77;i,436 

772,990 | 

772,922 ' 
773,180 ' 
773,105 
773,223 
773,320 
773,397 
772,947 
773,522 , 

773,282 ' 

772,961 

773,131 

773,487 . 
773, 166 ' 
773,«25 

773,326 






77:i.06n 

773,«:ta 

773.511 
773,221 
773,222 
773,191 

773,532 j 
773. -twi ' 
773,163 

773,420 
773,21 8 
773,347 
773,312 
773,«41 . 
773,184 i 
773,«SS ! 
773,455 ■ 

773,469 : 

773,3»] ' 
773,049 i 
773,389 I 

773,42* | 
773,258 | 
773,272 j 
773,«34 
773,528 ' 
773,274 : 
773,421 

772.955 I 
773,418 ! 
773,173 : 
773,»77 
773,»31 I 
772,924 ; 



— that wears ? 



The normal temperature of the body should be always 
the same at labor or at rest. The temperature of the 
blood at the surface regulates the heat of the body. 

Underwear is warm when it keeps this 
hoat of tho blood from escaping. 

"Belfast /Ifoesb" Solves the Problem. 

Woolen Underwear is Doomed. 






WOOIv is naturally porous, and there- 
fore holds dry air, which is a non- 
conductor. 

WOOL, has poor absorbent properties; 
therefore does not take up and elimi- 
nate excretions and moisture easily, 

WOOI/EN stuff, when it has become 
wet from perspiration, body is swathed 
in dampness, and makes best conductor 
for heat. 

WOOL of any kind cannot be disin- 
fected by washing in boiling water 
without excessive shrinking. 

WOOIy, when shrunk, loses its por- 
osity, the only property which gives 
it value as an undergarment." 

SO-CALJ-,E» unshrinkable wool is 
treated chemically, and the use of 
chemicals mars its value as a fabric for 
wear next the skin. 

WOOL irritates the skin by friction. 



BELFAST MESH holds large 
quantities of air and is therefore su- 
perior as a non-conductor. 

BELFAST MESH, good absorb- 
ent properties ; takes up excretions 
and moisture quickly and evaporates 
them rapidly. 

BELFAST MESH, when it has 
become wet, dries quickly, and body 
is surrounded by dry fabric and dry 
air. 

BELFAST MESH may be boiled 
any number of times. It is guaran- 
teed to wear to the satisfaction of the 
purchaser or. money refunded. 

BELFAST MESH is linen, tem- 
pered to withstand wear and abrasion, 
woven into an open fabric by our own 
processes. 

BELFAST MESH is grateful to 
the skin. 



SEND FOR OUR FREE BOOK— It is handsome and convincing. It goes into 
the subject U:uro r j£h-y and explodes the "wool for warmth " theory in short 
order. It is designed tor thinking- people who desire comfort with health. The 
only forcible objection to the other mesh underwears has been that they " we AR 
out too quickly." We guarantee that Belfast flesn will wear to the satisfac- 
tion of the purchaser or refund money. 

Sold by all dealersor direct "by mail if your dealer won't supply it. 

THE BELFAST flESH UNDERWEAR CO. 

366 nechanic Street, Poughkeepsie. N. Y. 



JEFFREY 



ELEVATING--GONVEYING--POWER 

Transmission--Screening--Dredging--Coal Cutting 
Drilling--Hauling--Washing Machinery. 



For Catalogues address 

THE JEFFREY MFG. CO. 

Columbus, Ohio, U.S.A. 

NEW YORK DENVER 



773,297 
772,994 
773,0:15 
773, »1 6 
773,134 
773,197 
773,349 
772,914 

773,422 

773,324 
773,448 
773,290 ■ 
773,175 . 

773,374 
773,198 ' 



773,5*6 
773,187 
773,«»7 

772,927 
773,»S2 
773,103 
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Men of business prefer The 

California 

Limit e a 

The train "wears well' ; mainly 
because tne service is faultlessly good 
every mile and every minute. 

Santa Fe All tne Way— that's the 

reason. 

Daily servi ce will tie resumed November 13, 
superseding present scmi^ weekly schedule, 
Chicago to Los Angeles and 'Frisco. 



"^ 




T 



For pamphlet of the train, and California trip hook, address Gen. Pass. Office. 
A. T.^S.F.Ry.. Chicago 
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Scientific American. 



3 2 7 



PRACTICAL MEN 

SHOULD HAVE 

The Techno-Chemical Receipt Book 

455 pages of the best proved receipts for every 
purpose. What every man needs at his elbow. 

ONLY $2.00 POSTPAIO 

Send now before it slips your mind. 

HENRY CAREY BATRD & CO. 

81'J Walnut St.* Philadelphia, Pa. 



The HOW and WHY of Electricity 

,Hy CHARLES TRIPL.ER CHILD 

A hook that all may read with understanding. The 
story of electricity stripped of formulae and written for 
tlu.se who wish to learn. Price $1, postage prepaid. 

New York Sun: "We know nothing that ffives so 
much real help in so short a space." 

Published by ELECTRICAL REVIEW PUB. CO. 
13 Park Row, New York 

Sample copy of the Electrical Review FREE, if requested 



Is interested in Stocks or Bonds listed 
on the various stock exchanges, either 
as an investor or an operator. 

Oar Weekly Market Letter 

will be found invaluable. Your name 
on our mailing list insures your receiving 
it every week. 

Corey, Mifliken & Co. 

BANKERS AND BROKERS 
15 State Street Boston, Mass. 



ROTARY PUMPS AND ENGINES. 
Their •ri^inand Development. — An important series of 
papers giving a historical resume of the rotary pump 
aid engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
§umps and engines. 38 illustrations. Cmtained in 
upplsments II Oil. 11141. 1111. Price It) cents 
each. F'or sale by Munn & Co. and all newsdealers. 



Amid all discussion of 
the best roofing mate- 
rial, the fact remains 
that "Taylor Old Style" 
roofing tin has endured 
upon roofs for at least 
sixty-three years — how 
much longer we do not 
know. What other 
kind of roofing tin or 
other material has lasted 
so long ? 

Don't economize ten dollars on thereof because 
no one can see it, and spend a thousand dollars on 
interior decorations which simply appeal to the eye. 

• ur " Guide to Good Roofs," sent free on request, 
gives some good pointers on the roofing question. 

N. & G. TAYLOR COMPANY 

ESTABLISHED l8tO 



I Turbine, elastic fluid. Far rani & •scanyan. 773,136 

! Twine h»lier. R. L. Weir 773,443 

Twisting 'machine, belt driven, J. K. Tynan 77;j,354 
Twisting machine st«p m*ti*n, T. H. Smith, 

773,»37, 773.«38 

Type writing' machine, H. J. Halle 773,287 

Umbrella, Hii'scli &, Woivlin 7'/3,4'J9 

Valve, Latta & Martin 773,209 

Valve, ani angle o»ek, automatic safety, 

• P. B»wman 772,919 

Valve, automatic air safety, I<\ B. M»rris»n 772,951 
Valve f»r air brake systems, triple, W. 

I V. Turner 773, »43 

Valve gear, independent, W. F. T»rrey ... 773,3*2 

j Valve mechanism, H. L. Gerken 773,388 

? Valve •perating means, W. R. \V**i 773,111 

; Vap»r burner, FMeimann & Kn»ller 773,383 

.Vehicle, P. A. Lindrose 773,4*2 

i Vehicle' controlling mechanism, m«t«r, Pack- 
ard & Hatcher 773,097 

| Vehicle running gear. J. H. J»nes 773,504 

' Vehicle seat, auxiliary, J. W. Miu»r .... 773, #86 
Vehicle swivel coupling, J. A. Cornelius... 773,277 
Vehicle turning mechanism, C. Miller .... 773, #84 

V ehicle wheel, R Gastal 772,93t 

Vending machine, H. H. Pulver 772,96* 

Vending machine, IT. Lynos 773,4*3 

Vending machine casing. Htrcheler & Cast 1 77S.2R* 

Ventilator, P. C. Ulmen 773,440 

Vessel, submarine, W. Hugnet, et al 773,146 

I Veterinary speculum, W. u. K»binson 773,226 

1 Vibratile apparatus, L. Snyder 773,234 1 

Viscose treating apparatus, L. Naudin ... 773,412 I 

V»ltagi.', regulating, si. Lclilam: 773,508 : 

V»ltaKe regulating apparatus, M. LeblailC . 773,398 
Voting machine interlocking device, A. J. 

Gillespie 773,140 

Wag»n b»dy, J. S. Stone 773,239 

Wae«o, dump, T. R. McKnight 773,093 

Wall, fliir, #r ceiling plate, W. R. Willetts 773,445 

Washing machine, E. Rue 773,1*1 

Watchcase pendant, F. C. Ries 773,424 

Watch guard, J. A. Craudall 773,376 

Water cUset, W. F. Barnes 773,183 

Water, composition of matter for purifying 

sea »r hard. A. Gutensthn 773,494 

Water, purifying, T. Jones 773,395 

' Waves of the sea. device for utilizing the 

power of undulations »f, F. G»edecke . 773,285 . 
Wickerwork making machine, A. P«h»rze- 

. leek 773,417' 

I Windmill, J. & G. Kuc^ra 773,*20 

Window construction, E. H. Lunken 773,330 

Wire, making stpel, J. A. H«rUii 773,012 

Wire stretcher, W. G. Bats«n 772,915 

Wrench. See Mtukey wrench. 

Wrench, W. A. Jackstn 773,259 



DESIGNS. 

Badge, K. Stach«wski 37,189 

C»py h»lder. J. Auld 37,193 

BWt warmer, C. H. B»eck 37,194 

Lamp glass, •. Sch«tt 37,192 

Monument, C. A. trleans 37,198 

Sp««ns, f«rks, »r similar articles, handle 

f»r, W. C. C»dman 

Sp««ns, f«rks, «r similar articles, handle 

f«r, S. St»hr 

Type, f»nt «f printing, S. M. Weatherly 

Type, font «f printing, G. Mac«n 

Vending machine casing, multiple, G. B. 

Townsend 



I ARLINGTON ft KINGP 
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[ PERF ORATED M ETAL 



OF EVERY DfSCRIPTtOK, 

FOR ALt USES. 

CHICAeO. ILt. 



SPECIAL MAN0WCTUR1NG; Y" > 

DIES and STAMPINGS TO ORDER. 

SPECX MACHINERY-MODELS-EXPERlMENTALWORK. 
DROP FORGING DIES AND DROP FORCINGS. 

HARDWARE SPECIALTIES etc.MANF'D .TO 0ROEH.SEND SAMPLES 
OR'ORAWIrJCS FOR ESTIMATES. VVIflTE FOR OUR BOOKLET. 

THE GLOBE MACHINE •■ & STAMPING CO. 

970, HAMILTON ST., CLEVELAND. OHIO. 



inra 



AiIA'5lillil : Xjj Corliss Engines, Brewers' 
mil Bottlers Machinery. THE VILTER 



■-*-"" — ■ MFG. CO. eSU Clinton St., Milwaukee, Wis 



CHEMICAL EXAMINATIONS 

II II. ]!,(:. ST) S I'HI.. BliSdll Hh.e.k. 



II K A 1.1. 

Kl.Mb, 



MODEL 



UNI ON, -MODEL VVORK5 



Mnncir & EXPERIMENTAL WORK. 

JTlU U LLu In v t! ii t itj us fUjviJlu-iHHl. r'lHJtiiEil Mat:tiLiit:ry. 
E. V. BJLLAARD, to* Bldg.. Franklin Square, NcwYork. 



Experimental & Model Work 

Cir. -rE snirics fr<A.-. Win, {.Jar da to & ^im.J.Vljl R'.;^i ^t.,\. Y 






Jlodrls ami Experimental Work, hivijuiidui: 
^^jUtini slst?[\ M. l\ ^chvM, fj >1 ilLtitiitjn St-., SlLH frjun;^! 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 

Adopted by principal storehouses in New York A Boston 

Manfd. by VOLNEY W. MASON & CO., Inc. 

Providence, \i. I., U. S. A. 

Experimental Work. Designs of Automatic: Machinery 
Cieo. M. Mayer, M.E., 1181 Alonaunock Block, Ciiicago, ill 



TYPEWRITERSMi , k L E5 



All the Standard jjiacliinea SOLD or RENTED ANY. 
WHERE at HALF MANUFACTURERS' PRICES, 
Shipped with privilege of examination. Send for Cat. 

Typewriter Emporium, 203 LaSaiiest., chicag. 



MAKE YOUR OWN GAS ENGINE 



■ I.l. A \VKi:i>. t -_■!»-» :; I ll.SI.l~l., \r» ^ ,irk 



KENT POCKET METERS 

Automatic Volt-Am meter 

Is designed and calibrated espec- 
ially for testing batteries on sjas 
I oline automobiles and launches 
and tor any other use of like ca- 
pacity. Accurate and substan- 
tial. Ampere reading made sim- 
ply by preaslng button. The 
most convenient and complete 

battery tester on rhe market. 

Volt-Ammeter Sti.OO. Amperemeter $5.0(1. 

Atwater Kent Mfg. Works, 111 N. nth St., Philadelphia, It. 





SfT ii CF CASTINGS DF ; 

MODEL ENGINES 

...^ Ar&3ft\ SEfiDlD^TDR 12G PACE 

jfili.^CT i J , |aM ^L . ILL. HATALCGUfl. 
" J~":'^^^ ALBD TO D LS r 
[GEAR WHEELS. R PARTS CF MODELS 



^Q^OT^W %l ^WN^VrtUK^ 



Removed to 183 Milk Street. 





37,10* 

37,191 ' 

37,180 

37,187 

37,180 ! 



i Magical Apparatus. 

' Gran* B»ok Catalogue Over 700 enRravmES 
25c. Parlor Tricks Catalogue, free. 
MARTINKA A CO., Mfra.. 493 Sixth Ave., New Vork. 
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A 
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s successful Ami trainint; better 
positions arid salaries study irifr 
Elcflrtciil Kii(;hii'eriii(;, Hteam 
EiiirincerlnKa Mechunlcul KiikIii- 
^^^" c*rlnff, Mf h'Ii jinrt-fil Drawlnis, f '.Ifft rif 
JVfotoriiiiin'f* Course, I>ymiino Tenilei^M 
Course, Tclejrrnphy, Short Eicetrleul Oourw.', 
,ri<hiiiL'tlc, Algebra, liy mail. Thomas A. tolisou en 
ics Institute, lest books free. Students helper! to positions. 
ite for free ¥o«k, " Can i Recome An Electrical Kiijrinniir '." 
ELECTIUCAL EKCIXEEIt INSTITUTE 
Pent. A, a 40 A\'ei»t S8d St., New York 



CLARK'S CRUISE of the "ARABIC 

15,801 Toiia, one of the Finest, Largest 
and Steadiest Steamers in tie World 



NOVELTIES & PATENTED ARTICLES 

MAKUBCTDBttlBKCOKTJtACT^PlWHIWDES.SKClAWDHWERYi 
E.KOIfliKUHfSWMPJNaftTOOLITORIfS.CLlvEUAND.a 



TO THE 



AND 



TRADE MARKS. 

Caniy, eandiei frait, ani candied p.pc.rn, 

Pl.ns Oaudy C. 43,602 

Cards, playing, T. • H.lland 43,578 

Coeuiieal eump.uni with animal albumi'D 

and bt'.min, Bavis Pharmaceutical C. . . 43,586 
Cigars and cigarettes made .1 cigar t.- 

baeco. A. P. Polailnra 4:i.r,"2 

C.ffee, »igest. C.ffee C. I. 

C.t'fee, II. U Beckett .- 

C.rset steels, Weingarten Br.s 

Culinary vessels, If 1 . H. Grisvv.ld 

Cure f.r st.mach c.mplaints, 1^. W. Speidel. 
Feed, certain named, C.rn. Mills C. .43.5S6, 
Hair restorers, certain named, M. W. Allen 

& (In 

Horse nads, Amciican Pad & Textile C.-r>.... 
Knitted b.dy wear, certain named, Peter. 

Sett & Co 

Macar.ni. certain named, Michigan Macar.ni 



ii;..-.. llllMI.Il.vril 

tit,, !•■■.- ■-.. :;;> c-.i.-i . 

Ittndl ^1., Nra ^ iii-k. 



4:;.r,'.io 



(!. 



Philadelphia 



Paints and antic.rr.sives, Suter Hartmann & 
Rahtjen's Composition (In 

Paper, carli.u .r transfer, Oliver Typewriter 
C. 

Paper, certain named, Mysell-R.llins C. . . 

Pastry work, certain named, W. Biber 

Periodicals, Hei'.ld C.mpauy 

Remedy for diseases of the heart, IP. H.ff- 
mann-La R.che 6c C. 

Resins ami blossoms of forest trees, com- 
pound .f. F.rc>st.doi' Company 

Silk yarn, artificial, General Artificial Silk 
C. 

Silks, Passavant & Co 

Silks, dress, Liberty Silk C. 

Soporific, F. Hoffmann-La Roche 6c Co 

Textile goods, certain named, Bradford 
• yers' Association 

Toys, K. P. Lehmann 

Washing powder, Acme Washing Powder Co. . 



.1:1 

43,5X4 

43,598 

43.5115 

43,587 

4M, «res 

43,600 
43,580 
43,588 
43,598 

43,6*1 

43,577 
43,589 j 
4;l,57G ! 

43,583 

43,507 

411,58:! '' 
4.1,581 
4:!.5,'C , 
43,584 

43,601 I 

43,579 

43,585 



Telegraphy 

Are you interested in Patents, Model or Experimental 
work7 Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

will be sent to you on request. 
KNICKERBOCKER MACHINE WORKS, Inc., 
8-10-12 Jo nea Street, New Vork. 




February 2 t April 13, 1905 70 days, 
costing only $400 and up 
Kir st -class, including Shora Excursions. Guides, Fees 
| Hotels, •rives, etc. The most attractive trip leaving 



the United States next winter. 

Special Features— Madeira, Cadiz, Seville, Algiers 
Malta, 19 days in Ei.ypt and the Holy JjANJ) J Con 
stantinople Athens, Rome, Riviera, etc. 

Tickets good to stop over in Europe 

FRANK C. CLARK, 113 Broadway, New York 



50c. 



DYNAMOS AND MOTORS 



nt unit i'i .i. 



id:: 

iff., [H*l>l. 



E-'tllLy '.ilil-l:-i' 
^. J ,y :l II. .tlair- 



50c. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES* FOOT POWER 
MACHINERY — -»■ 

allow lower bids on jobs, and give 

greater prolit on the work. Machines 

sent on trial it desired.. <Jtttm1og I'ree. 

W. F & JOHN BARNES CO. 

Established 1872. 

1999 Ruby St. Rockford, III. 





HOW FAR DO YOU 
WALK IN A DAY? 

•id it ever occur to you that perhaps you 
walked miles just going around your liome, 
shop or office? Perhaps you'd like to know. If 
so, get a Pedometer. A Pedometer is an in- 
genious affair that goes when you go and 
stops when you stop. This instrument has 
heretofore costfrom ten to fifteen dollars. It 
is not a toy, but an accurate and valuable 
recorder of distances. 

YOU CAN GET A FD F F ■ 
PEDOMETER ■" KLt! 

by sendiug us 41.00 for a year's subscription to MoberN 
Machinery, our monthly magazine, which will keep you 
posted on the great progress .which is being made in the ma- 
chinery world (and if you would keep abreast of the times you 
must read Modern Machinery), interestingly written, well 
illustrated. Sample Copv, 10c; 41.00 per year — and a Pedometer* 
FREE. Subscribe Now. 

MODERN MACHINERY COMPANY. 
S 1 3 Security Building, CHICAGO* ILLINOIS 



Patents, Trade Marks, 

COPYRIGHTS, etc., 

Address MUININ S CO., ffiffiSSL 

Office of the Scientific American 

861 Broadway. New York. 

Branch Office, 635 F St., Washington, D. C. 

Hani-book Sent Free on Application. 



LABELS 

Artificial Vichy," f.r vichy, C. H. Schultz. 11,511 
Bcllatana." f.r cigars. A. C. Hensctip.1 & 

('"• ■ ■ 11,516 

Caliz.nia," f.r cigars, A. C. Henschel & 

Co 11,514 

Carhouic," Y.r distilled water, C. H. 

HclialU ILfiOO 

Cast.rqiis," for medicine, C. P. Burgman. 11,503 
I.'.rest Comf.rt." for whisky. P. Scilwarz 11,512 
Hani Made Havana Filler," fol' cigars 

Walllck & G.hn 11,513 

Hyde's Heml.c Heave Cure," f.r medicine, 

13. B. Hyde 11,5»4 

j& Car.dena." f." cigars, A. C. Henschel 

_ * S' ■■ 11,518 

■Perlad.ua," for cigars, A. C. Henschel 

& C. 11,515 

Sap.lin Fl.or Stains," for 8..r stains, 

Gersteud.rfer Br.s 11,52(1 

Relters," f.r mineral water, O. H. Schultz 11,510 
Sphinx Tablets, Arabian Specific," for 

dyspepsia tablets, Oriental Remedy C. 11,505 
Sweet Nip," f.r cigars, A. C. Henschel 

& 0. 11,517 

The Ideal Deodorant," for antiseptic de- 

od. rants, Vict.ria T.ilet C. 11,507 

The Red Star Liniment," f.r liniment, E. 

I<\ PiuRCl 11,506 

Turkish Carh.n India Ink," for India ink, 

H. L. Palco 11,519 

Turner's Brazilian Bitters," f.r medicine, 

J. Turner 11,508 

PRINTS. 

lleuter's S.ap. Got a Tvily-and-R.se Com- 
plexion," for soap, Barclay & Co 1,134 

'Wouldn't You Like to be My Partner?" for 
playing cards,' United States Playing 
Cnrd C. 1,135 



A printed copy of the speeifieation and drawing 

nf any patent in the foregoing list, or any patent 

in print issued since 1863, will he furnished from 

this office for 10 cents, provided the name and 

! number of the patent desired and the date lie 

1 friven. Address Munn & Co., 361 Broadway, New 

' York. 

Canadian patents may now be obtained by the in 
ventors for any .f the inventions named in the fore- 
going list. For terms and further particular, 
iddrcos Munn & Co., 361 Broadway, New York. 



A detective told 
me the story of 
"The Golden 
Pince - Nez." 

He then handed 
me a pair of gold 
eye - glasses. 

With no other 
evidence, I wrote 
this description of 
the criminal. 

I found a good 
deal of satisfaction 
in running her to 
cover. 

She fitted my de- 
scription exactly. 

Watson declares 
it my best piece of 
work. 

Perhaps he is 
right. 



SHERLOCK 
H O L M E S 



TWELVE BAKER STKEE'P 
LONDON, S. W. 



Cv>M-lI>KV;iAL ACl'N ' 



goo* address, attired 
like a lady. She bes a ramark&bly 
thlc> nose, with closo-set eyes. 
She h£3 a puckered forehead, t 
peering expression, and probably 
rounded shoulders. Thero are indi- 
cations that she has had recourse 
to an optician at least twice dur- 
ing the last few months. As her 
glasses are of remarkable strength 
and as opticians are not very nu- 
merous, there should be no diffi- 
culty in tracing her, 



^ftx£^ 



,lHiU>- — 



"The Adventure of the Golden Pince-Nez" is 
the cleverest piece of deduction yet done by 
the shrewd detective. It is published in 

Colliers 



Household Number, issued on October 29th, 
and on sale for an entire month. At all news 
stands. Ten cents the copy. 
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Scientific American 



NOVEMBER 5, I904. 



The Orient Surrey 




Speed aouut twenty miles per hour. Willcliml) all or- 
dinary grades. 

Write for catalogue 

WALTHAM MANUFACTURING CO. 
*WallHam, Mass. 




GAS and GASOLINE 

; For All Work. 

! Stationaries, Portables, HoisLers, Pump- 
ers, Sawing & Boat Outfits. 

S&nA for Catalogue a/iioZ Testimonials 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 1 48. STERLING. ILL. 



what is Daus'Tip-Top? 



TO PKOVE thatDaus' "Tip Top" is 
the beat and simplest device tor making 
!•• Copies from pen-written and 50 
popiew from typewritten original, we will 
ship complete duplicator, cap size, 
without deposit, on ten (10) 
days' trial. fflM 

Price »7. SO leu* *CS .., 
trade discount of *g Net 
88% per cent, or CJ 

TkFelix 4, B. Dans Duplicator Co., DausBldg, 111 Jok St., ftew York 

Ait varietiesatiowest prices. Best Hailroad 
Track and Wagon or Stock Scales made. 
Also 1W0 useful articles, including Safes, 
Sewing Machines, Bicycles, i«o's. etc. Save 
Lists Free. Chicago Scale Co.. Chicago, 111. 




WONDER of the AGE 

Jackson's Patent ti:gh Ilea* centrifugal Pump. Guaranteed to raise water 
1.C00 "feet or more an* maintain an efficiency of from 7i)-;i, to 84%, 
First choice of the Engineer for City Water Works, Draining Mines, Hy- 
drauliciner, irrigating and Reclaiming Land. Beats the world for 
Durability* Economy and Efficiency. G*tat9Que No, fi- 



BYRON 1ACKS0N MACHINE WORKS. 



SAN FRANCISCO, CAL. 



ntewinPe 

THE 

W GIFT 

FOR YOU 
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HOROLOGICAL DEPARTMENT 

BRADLEY POLYTECHNIC INSTITUTE 

Formerly Parsons Horoloeical Institute 

Peoria, Illinois 



L. E. 



is one which will 

yield you satisfac- vjtt- 

tion all the year round, 

a convenient, dainty, 

cleanly, willing Fountain 

Pen. There is only one 

thatis always reliable, and if 

you want to please your men 

friends, a Waterman Ideal 

is the very thing to give them. 

BEWARE OF IMITATIONS 

At all dealers. Send J or catalogues of 
special Christmas styles and mountings. 

Waterman Co., 173 Broadway, New York 




Construction 



Combines strength "with simplicity. No 
automobile at double the money is so 
strongly constructed, so speedy on good 
roads, so dependableon bad, so capable in 
hill climbing as a Cadillac. Friction is re- 
duced to the minimum. The mechanical 
excellence of the Cadillac is without an 
equal for power, speed and safety. 

Write for booklet N which explains 
Cadillac models in detail, and gives 
address of nearby agency where the 
cats may be seen ana tried. 

CADILLAC AUTOMOBILE CO., Detroit, Mich. 

Member Association of Licensed Automobile 
Manufacturers. 




I 160 State Street, Chicago, 111. 
- 107 St. James Street, Hontreal 



8 School Street, Boston, /lass. 

138 nontjromery Street, San Francisco, Cal. 



I LARGEST and BEST 

' WATCH SCHOOL in AMERICA 

■ We teach Watch Work, Jewelry, En- ■ 

' graving, Clock Work, Optics. Tuition ' 

\ reasonable. Board anil rooms near 

. school at moderate rates. 

-Send for Catalog of Information. 



New Lantern Slides 



WIIiLIAM H. RAtJ, 



Warships »f United States, England, Russia* 
Germany. France and other nations. Also 24,100 
views of po| mlar interest, flend for information on 
your favorite subjects. 
1 ;S-i Chestnut St., Philadelphia, Pa. 



11 IS 

Up To 
Dalf 

and 
Reliable 



WEBSTERS 



It IS^ 

I Theri 

i for 
^ Home j 

School h Otitfc 1 

DICTIONARY! 



Photo Lenses I 

and Shutters of every 

kind for all purposes ; 

Professional, 

Amateur, Process. 

Sold Round tbe World on all 
Cameras. Catalogue free. 

iBausch & Lomb Opt. Coj 

ROCHESTER, N. Y. 
Hew York Chicago Boston 



WRITES BLACK 

COPIES PURPLE 

Takes the place of pen and ink 



Pencil 

F«r businessor ordinaryuse. Sold by stationers, 
with or without nickeled point protector. 

Dixon'aPencil (Joide, indexed by vocations, cor- 
rectly indicates the tight pencilforyour use. Sent free. 

Dept. IV JOSEPH DIX011 CRUCIBLE! CO., Jersey Cit;,N.J. 



CRUDE ASBESTOS 



D IREC T 

PREPARED 

ASBESTOS FIBRE 
tor Manufacturers use 



FROM MINES 

R. H. MARTIN, 

OFFICE. ST. PAUL BUILDING 

220 B'way, New York. 




St Motors 

Headless Self-Contained 

1 1 is a s easily controlled a s a stesm 

engine. Variable sparker. The 

only perfect moderate priced 

launch engine on trc market. 

Let us convince you. Write 

to-day. 

tiriiut-FerrN Co., Troy, N. Y. 



CASTINGS 



IRON, BRASS 
m. ALUMINUM 



HIGHEST GRADE ONLY 

We make a specialty of Cylinders, Castings, etc., : 
and supply some of the most critical automobile and i 
engine concerns. Send patterns or drawings for 
estimate. We guarantee satisfaction. | 

RACINE BRASS & IRON CO., Inc. - Racine, Wis. I 



MAGIC LANTERNS 



££^r^oi>t:<!G:ia and M.ving Picture Ma- 
I chines. Vublic Exhibitions PAY BIG. 
I Small capitalrequired. Views and Films 
I illustrating any subject. Catalogue free. 
■ Magic Lanterns for Home Amusement. 

l'UpAllictor MF< " optician, 
[ MuANlMCl 1 49 Nassau St., New York. 



OUR. NEW 

SKELETON 

WATCH 

READY FOR 
DELIVERY 

OCTOBER 1st 



MILLS FOR ALL MATERIALS. 

OUR BUSINESS IS TO MAKE, 

MACHINERY FOR SR1N0ING 
GRAIN, CRUSHING TtOCKS MK> 
i PIHVER1Z1NC ALL MAR0 SUB- 
SfAKCtS. WE HANDLE ALL 



TCN-SEED ID ROOTS AND HERBS. 

— BY AN UNEXCELLED P«0 

■•■CESS. IF YOU WANT 

<vJany kind or a 

"OMIU OR GRINDING 
MACHINE, COME To 

• US AND YOU WILL 

GET THE BEST 

=^77 AND 5T ILL SAVE 

#«Wff4-MOj.tY £: 
==£B1"AT£S WUi.* tttntSHlO " "QftT CffAr' 

1>PR0UT, WALDRON & CO. 

i.iSSmCATAl0CW4.) :MUN£Y, Pa"*-' 



international; 



Includes In the New Edition. 
25,000 NE,W WORPS, E-tc. 
New Gaxetteer of the World 
New Biographical Dictionary 

Edited by W. T. HARRIS, Ph.D., LL.D., 

United States Commissioner of Education. 

2380 Quarto Pages. 5000 Illustrations. 

New Plates. Rich Bindings. 

Als< " 



Webster's Collegiate Dictionary with 

1116 Pages. i4ooIllustrations. Size: 7x10x2^10. 
A Special Thin Paper Edition De Luxe 

Printed from the same plates asreguLareditinn. Ithas 
limp covers anil round corners. Size: fc^xB-^xl finches. 
FREE, "A Test in Pronunciation,' 1 instructive 
and entertaining. ALso illustrated pamphlets. 

G. 6 C. ME-RRIAM CO., 
Publishers, Springfield, Mass. 




tf£«< 



WATC M E S 



An Ideal 

Christmas 

Gift 



lPou)ep v WipcSope 






MOST P0WERFULL WIRE ROPE MADE 

BR0DERICK&BASC0M ROPE OX 

ST.LOUIS.MO. 



Our New Skeleton Watch not only shows you the time* but how time is made. Accurate 

time at that. Ready for delivery October 1st. For ^>ale by all Jewelers. 
THE. NEW ENGLAND 'WATCH CO., 37 (Q. 39 Maiden Lane, New YorK 

7 Snow Hill. London* England 




Pie Clipper Clip 

0T" Its triangular shape prevents 
entangling and gives tlnee times 
the capacity of any other Clip re- 



attaching papers together. 
BestSc Cheapest 



All Stationers, 



CLIPPER MFG. Ct 

401 West 124th St., New York 
Frr ti-it Hamii"jai:uli:-f:i>ni^ : .i; mt 



Ms **' 

■ LI* 7 ^e s 

'W^ easily 



and (riuolinc Engines 



1 strong, simple in construction, and 
lily understood. Olds engines c;m be 
readily operated by any man of ordinary intelli- 
gence without previous experience. 
Stationary Engines, 3tol#0 h. p. 
Portable Engines, 8 to 18 h. p. 
For complete information and new illustrated catalog, write 
OLDS GASOLINE ENGINE WORKS 
216 River Street Lansing, Mich. 



UNIVERSITY 
SHOE 

( Trade-Mark.) 

Heaviest oily grain leather— tan col 
ored. Watertight construction. Com- 
fortable and nearly indestructible. 
Send for pamphlet. 

J. P. TWADDELL, 
1210-1212 Market St., Philadelphia 



irssap's S 

Vjl- FOR TOOLS, 



, «,„ - - - CL, BEST . 

•- FOR TOOLS, SftWS ETC. 

JESSOP A SONS' US 91 liflHN ST NEW YORK 




Outfits for 



YOUR OWN ELEaRIC LIGHTS 



Any size place, summer homes, launches, yachts, etc. 
Every detail included; very best material; practical. 
So simple no electrician required. Light All the Time, 
as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For our new 56-page 
Catalogue describing over 100 different outfits, address 



SMITH PREMIER 

TYPEWRITER £ A, 

s^t'-aft v — ' K Vim " j *5 



ELECTRIC DEPARTMENT 
'■} RICHARDSON ENGINEERING CO., Hartford. 



Conn. 



Memitide^ 



A Wonderful Help for Busy Men 

Handler, m»re useful than any memi, b»»k »r »ther 
card index. A fresh card ctmes to the frvnt every 
day, in the elegant leather vest p»cket case, which 
carries dates f»r 2ir4 weeks ahead. A brain saver. 



E| THE VCR 
L. BEST 



The POCKET CARD SYSTEM 

No other device answers its purpose 
Today's card always at the front. No leaves to turn. Any 
card is found instantly by its tab. Cards for the year make 
a valuable card index for desk use. Every card is dated. 
All havecards for 12 m»s. ahead. . smai.i, large 
Real Seal Case, Quar. Oak Tray. . $3.00 $4,00 
Russia Case, Plain Oak Tray . . . 2.50 3.25 
C»w Seal Case, Ash Tray .... 2.00 2.75 
Sundays, 35c, 50c. Dated cards, pr.yr. 1.00 1.25 

FORGET ISO MORE 

This automatic tickler helps you to do things at the right 
time. Saves time, money and worry. 

HPI D*H Vfllf To plan v»ur w«k, to work your plan, 
llLUrO I UU t0 accomplish more, t» rind mem»s. 
when wanted, to keep out of trouble. Order now and 
save express charges. Thousands in use. Booklet free. 
HOWARD I.. WILSON, 78 State St., ROCHESTER, K. Y. 





The Smith Premier Typewriter Co. 

Home Office and Factory, Syracuse, N. V. 

Exhibit at World's Fair, St. Louis, Section 33, Palace 
of Liberal Arts 






IS to 21 Clinton Street. 



il 



LIGHTWEIGHT " PRESIDENT SUSPENDERS 



mean freedom in breathing. Weigh a oz. Any store 50c 
and $1.00 postpaid for choicest patterns. 

THE C. A. ED6ABTON MFC. CO., Box 810, Shirley, Man. 



